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“School, Lectures 


THE ARCTZC 


rere ly a 
General. Conditions . 


I. NDOT 


of the iniae RES ae areas. to be bdicliean in this series of 
rectures, probably the most healthful for adequately equipped soldiers 


is the Far North. There is least danger of infection in normal opera~_ ee 


tions, either from food, or wounds,or water, although of course wounds ~ 
equire quick attention in the cold. There is probably less likelihood — 
£ néurosis and mental breakdown among ground crews from life i in the 
arctic than there is from military duty in tropical or desert regions, 
Life in the arctic is not easy, for two obvious reasons: the rigors 
of climate and the difficulty of moving supplies. But intelligent, 
well-trained soldiers can maintain a high level of personal and midi 
tary efficiency, once they have mastered a a fairly. limited body” “ed 
knowledge, ree 


A. Adjustment Requires Preparation ; 


_ One general suggestion about duty in strange areas of the earth : 
applies here: people have lived there for a long time, have mastered — 
their surroundings, and would not want to live anyplace else. This ea 
does not mean that you have’to think of settling-down for good where 
you are assigned; but it does mean that you can adjust quite.success- _ 
fully to the area, if you make certain preparations--of Ci esi ge Ae 
food, hoa habits, and oh ene cece sata : Cee 
You can taaehs a certatn amount Nes giving these. (eghess a fair 
hearing. Of course you cannot assimilate everything said here. But 
you can get an idea of the outlines of the subject, and learn more ear 
by getting more material and even by hearing the lectures over again, — 
Learning never stops, Even if you think you know it all, you have 
to keep reviewing what you know, so you will not forget, And then; 
most important: practice what you have learned, so it becomes habit. 
Habit.is the basis of any training, especially military. ‘Surely Rica 
should train yourselves in habits that may save your ay oes 


By What He Arctic is Not 
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3 Bitar entlswine the ‘gene: udpathebinties of ite arctic. ce 
_ regions, itis necessary to clear up net the artic is note sacsees 


a /not consider that your ligenc >i nsulte: 
hear what you already know. In the Army we can take no chances, 
{" 

1. "Dead Ice", What ideas might some soldiers have about 
the arctic that are not so? One general notion, not so widespread 
as it used to be, is that the polar regions are one solid mass of 
deep ice, supporting no life. Well, the only substantial area of 
solid, permanent northern ice is in Greenland, The North Pele is : 
covered by the sea, of which the rice is continually moving, and 
cracking, and drifting. The Soviet expedition which set itself 
adrift right near the pole saw plenty of animal life in water and- 
on the ice. 


2. "Terrific Cold". A second idea is that the Far North is 
an area of terrific, unrelenting cold, It is time here to point 
out a general principle. Water serves as a conservative or sta- 
bilizing agent, holding heat, Thus, temperatures on or near the 
water undergo much less variation than they do inland. For 
instance, the coldest. spot in Siberia is about 200 miles south of 
the Arctic Circle, and fer inland. The sca itself, and the coasts 
of Alaska, and the Aleutian Islands, are warmer in "winter. than the 
inlend creas, and cooler An SUMMGY » 


3, "Dismal Dark", "The winter is a period of unrelieved 
darkness, when the -sun goes away.and you think it will never come 
back"-—-that is what many think, It is true that you do not see 
the sun for e time, and that there is danger of mental depression. 
But there is plenty of light from reflection, especially on moonlit 
nights; and vigorous, active soldiers can cook up ways to keep 
cheerful and occupied, They will not be snowed in; they will be busy. 


4. “Remember the Sumner", Do not forget northern summers, Con- 
tinual sunlight causes an an accumulation of warmth during the short 
summer .season, bringing a quick upsurge of vegetation--and insects. 
Even if the ground is frozen one or two feet--or inches--below the 
surface, there is enough soft soil to support plant life, . Much of 
this plant life remains under the snow available for food through 

the winter, for both animals and men. .So remember there is plenty 

of life sround--anim.1s and plents on land, animals end fish and 
plants in the sea, both summer end winter, 


Il. THE ARCTIC DEFINED | ( 


"arktos", the Greek word bear, the Big Dipper, and the North, 
or Pole Star, combine to name the northern regions of the earthe 
. The Great Bear is another name for the Dipper, with its conformation 
always aiming at the Pole Star, The "Arctic" is nie region under 
the Great Bear (Ursa Major in, Letin), 


A. Arctic . rs : ; ay 
The arctic can be defined mathematically, elthough this is no 


clear guide to living conditions. The common definition is that it 


AT (Reve) a5, Ke alll 


vay Lge eee ay wpe bai Rieke vi: ete pw et a at aha, Ay mee * tas } A we sth ea 


: region within Wikck: the meen “tenperature for the: wansest month 4 
less than 50° Pe 


Another practical way of Gabapedinine arctic regions is poe . 43 a 
consider that area north of timber line as arctic, But along . es, 
certain Siberian rivers forests grow to even 400 miles north of | 
the Arctic Circle; in Alaska and on the Canadian Mackenzie River, 
ie almost 125 miles north of the circle. But along the west shore of 
_.» Hudson Bay, the treeline is 400 miles south of the Circle. The 
— -—~—s determining factor in tree growth is not distance from the pole, 
or nearness to warm ocean currents, but summer temperature. Dis- 
tance or protection from summer gee winks Pere warmth in summer, 
and. growth of trees, aa 


B, Sub-Arctic 


» The Sub-Arctic is a belt of variable width south of the 
Arctic Region. Within it the mean temperature of the warmest sum~ i 
mer month is higher than 50° F, It includes islands which, because © — 
of coolness in summer, do not grow trees, but which do not reach 
temperatures as low as the lowest in Kansas or Pennsylvania, It = | 
is agreed to include most of the mainland of America and Eurasia ia 
which drains northward into the Polar Sea or into-other waters fe 
which have ice in winter, In Canada, the Yukon and the Northwest — Big 
Territories are called sub-arctic, and the land north of Lake 
Winnipeg in Manitoba and north of the divide in Onterio and Quebec. 
All of Labrador, and all of Alaska, except perhaps the panhandle and 
southern coast, can be considered sub-Arctic, In Siberia, most of 
mo the: ares north of the Trans-Siberian Reilway, and in-Europe, Nor- 
_-——swegian, Finnish, and Swedish Lapland, end Russia north of Leningrad 
are called sub-arctic,: The terms must be used’ carat aon we 
certainly should not be Fecenicenee by them. 


TH GENERAL FEATURES OF TEE LANDS 
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- Within limits, certain general stetements: can be wade about the . 9.9% 
eeive northern area, Factors of: topography, drainage, Bround eh: ye 
‘frost, and ice development can be bcaeices peice Siege Bi ee 


he Topography pee peg eae eee 


The anes she sah potas ree are en ton PRG os See 
rivers are not very deep, but are navigable some distance ‘from the | 
mouth by flat-draft boats, Exceptions to the general flatness are - 
the Aleutians, Greenland, iceland, i cieicie end the Yukon, ; 


_ The antler Teland $s ere Largely mouhtainous, with some 
active volcanoes, The pictures we saw of. action on Attu give a fair 
idea of the difficult terrain, Rain and snow are heavy, but the 
islands are not lerge enough to develop rivers of any size, The _ ce 
sentences ae not “high enough to preserve ish t ‘SO, pees ce no glscior 


seubias tee hing. pain Teun as oipke heshores | “Mount D Niekintey | 
is North america's highest peak (20,300 ft.). Other high mountains 
in the region ure especizlly imposing beceuse they stand on lowland 
near the water, 
‘ t , 
Alaske, mountainous over. almost its entire areca, is drained 

by the Yukon, the peninsula's largest river, «nd the Kuskokwin,. 
The alaskan mountcins .re an extension of the high Yukon structures, 
which extend east into part of .the Cenadian Northwest Territories, . 
The greet .Mackenzie River, second to the hii fississippi in North America, 
drzins the Northwest Territories and the ee stern part of the Yukon 
highland. 
Greenland has mountain ranges running north and south -long 

the east end west coasts; but next to nothing is known cbout the 

lend of the interior beceuse it is submerged by a great ice cap which 

covers, more than 80% of the whole island. The highest mountains 

of Greenlend ere near the east coast, e few going above 10,000 feet, 

while the mountains on the west coast everage bout 2000 or 3000 
© feet lower. Se | ee 


Iceland's mountains, which are not much higher than 5000 
feet, rise sharply from the ocean, giving an impression of rugged- 
ness and grandeur. The water around Iccland is so warm that there 
is much precipitation,,. est inland Beye: which melt too soon 
to reach the sea. : 
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B, Water and. Deding é, ee. Ground 


Several interesting problems in geogrephy are closely related. 
What effect have rein ond snow on the soil? What effect have moun- 
_ tains on precipitction? What relation is there between amount of 
precipitation, and freezing of the greund? Wheat effect -have gla aciers 
on ground-froet, end what causes glaciers? Finding the enswer to 
one of these problems helps round up the answers to alle LB a3 
. 1. Rain’and Snow. Throughout both arctic and: sub-arctic, 
precipitation i is heaviest in summer, Sections, ewey from-the coast 
have very little precipitetion from December to Merch, The Aleutians, 
of course, being surrounded by water which is never frozen, have 
much snow, rain, end fog all year round, The cennucl precipitation 
te is more than 60 inches, The snow melts in the summer, forming swift 
streams from the mountcins. But what of the lowlands, cspeciclly 
those farther from the.sea? Where do the rain cnd snow go, no |. 
metter how slight? The moisture cennot sink far, into.the ground, 
beceuse the ground is frozen, even in summer, . In many places the 
frost comes within an inch or two of the surf: ce, Even where the 
“summers! ere warm cnough to grow trees and wheet, the ground in 2 
forest mey be frozen a couple of inches below tne ‘surface; trees 
heave to send out successive strata. of, roots es new soil end muck: 
gather, causing the leyer below, in which the tree first took root, 
oy to freeze,’ as 2 result of this inability to sink, water either 


soft a for a couple of. dienes, and then, the hard cinok, po (3 
the niotmnt airs this: sia sirona effect of. ground frost is not. oo ee eee 
conspicuous. ae . eS it 
The Yukon and Mackenzie ranges cut off a great deal of 2 
the moisture in the Pacific Ocean winds; this is one reason why eg 
half of Canada has permanently frozen sub-soil, Areas with plenti- aS. 
ful and regular rain and snow are likely to-have a more even climate, 
with less tempereture variation between seasons, Frozen soil is 
caused by a combination of extremely cold winters (occurring in the 
inland ae and a thin blanket of snow, | ee 


2, Frost and Glaciers, Contrary to the old theory that 
ground freezes under glaciers, and that frozen ground is a relic Sea 
of the old glacial period, when ice is supposed Yo have covered the Aig 
varth down to about Kansas City, it is now believed that land under- ae 


ey neath a glacier is seldom if ever permanently frozen. In the heavily 
et glaciated region of southern alaska there is very little permanently 
pee frozen ground, ‘ahd mare hs aise i seach coeanieg drewiyures ys 


. > 3. irecas of Frost. Ponty nat ie approximetely on lines 
mee gong northwest ond northeast of Lake Superior; northwest: to the 
a southern Yukon, northeast to mid-Guebee and Labrador. ‘Islands: of 
~ i permenent frost become more numerous 4s one goes northwerd, until’ 
Naa _ they meet in a vast underground shect. In Greenland, the norshexd 
area has frozen sub-soil, except those parts emerging from beneath ° 
a retreating glacier. No permanent ground frost has ever been 
found in Iceland: winters are not cold, and the blanketing snow- 
fell is Suite . 


P Near the. southern Tie & of oe aE frost, ‘ee ground 
et. Wild thaw down to about 7-9 feet by the end of summer.- As one ae 
. proceeds north, this depth decreeses, In forest regions keeping fips 
out the sun, ‘the ground will thaw hardly at all. North of the i es ie 
ee forest, where the sea wind prevents the growth of spruce but not- 
the growth of sedges, grasses and bushes, summer thaw is deeper,- 
ae maybe as much as a foot, and even deeper in sandy soily Still 

BES ferther north, end in the Canad gn gig the thaw N again grows 
me slight. : ese OB) ag 


C, Lakes and Rivers - ; oe | 

errno et rae r . po ist See 

sbout 30% of the Northwest Territories is. cowerad with faker os 

in some sections, as between the Mackenzie and the underson Rivers, 

the figure is 60%, Two lakes in this territory, the. Great Bear and 

the Great Slave, are fourth and fifth in: size in North amare bic) 
first three are Superior, Michigan and Huron. 


? s tors 7 : 2 Ce fh 16 


. The sub-cretic «round Hudson - Bay is ‘aphine®? i a large num 
Ef ber. of smll rivers, which ere vic npeehacen ceed of ee and beer 5 


drawing: aie foot north ‘of. “set of epi ae. sven Sana feet pace of 
them ("north" means "below" in arctic end sub-arctic rivers).. The 
Mackenzie velley, in several respects much like the Mississippi, 
is much more uniformly i al a and the level land is saloon 
dotted with lakes. , 


dD. Glaciers 


There. ere two major kinds of glaciers--ice caps such as 
the great mass of ice which covers most of Greenland, and valley 
glaciers, The picture of the lz atter type is the more common:- 2 
band of white filling a valley with ice and*snow, slowly melting 
and moving toward lower levels--usually the sca. Icebergs result. 
from glacier ice which breaks off and floats down to the sea. The 
glecicr-bearing ereas of the western hemisphere sre found in the 
eastern and northern ticr of isl:nds north of Canada--Heiberg, 
Ellesmere, Devon, the rough eustern coast of Baffin; and greatest 
of all--Greenland. From the east coast of Greenland come most of 

‘the icebergs which rozm down to the north atlantic, sometimes as 
far south ws the Newfoundlend Banks. Although most ‘gluciers move 
on the order of inches in a week, there huve been records of 125 
feet in 24 hours by certain Greenland glaciers, near the sea, 


southern Alcska, where the mountains ere close to the sea, 
has a great meny glaciers, but elsewhere on the ilaskan coast there 
are few. The sleutians, which do not collect ice, have no glaciers, 
On the meinlend of Canada there are no bas cLers @2 on of the sesh 
Mountains. i 


IV. THE JRCTIC SEAS wD SEA ICE 


You have to look «:t a globe to get « good pieture of the so- 
called arctic Ocecn. : Prob:bly the first fact to strike you is 
how small it is, compered to the other oceans of the world. 
Stefansson, the-femous oxplorer and writer on-the arctic, uses 

“ the term srctic Mediterraneen Sea as more fitting a body of water 
that can be flown across with no diametor exceeding 2000 miles .* 
The importance of the polar routes for air travel from america to 
Europe or Asia is. made aaanndi by such figures, 


fie Ice on the Polar gay: a i 


Do not think of the polar sea as a solid mass of ice, even 
in winter. Substantially all the ice in the northern sea moves £ 
around in a slow, clockwise eddy, with smaller eddies here and ; 


there on the margin, Not even near the "ice center", and not even 
in February or March, the coldest months, are there any very large 
individual stretches of ice, This "ice pole" is also called the 

. Ice Center end the Pole, of Inaccessibility, being the center of 

: the region of ice which cannot be entered by ships under their own 
power, Because of the movement of the ice, there are always leads 
and lanes of water, It is rure that you travel more than twenty 
3) Raa thirty miles before coming to a crack, which may be anything 


| ahs open water is caused ae ce: oiding oF ae on 5 flce fy 
with the heaping up of one floe on another, forming a pressure © mas pie: 
“ridge. Leads that open in winter in this and other ways are quickly ha a 
cemented by the frost, producing areas of level ice favorable to the 
sledge traveler, and, of increasing importance, to aviators TOPOS 
| landings ae takeoffs. Uf Ge es Pots fai 


aa ¢ fe ee one 


Be the cult Stream and the Pack Tee 


‘The togtenssged arca is “ak uniform ‘alee ie pols, but. ai i 
lop-sided. The Gulf Stream, that amazing body of sun-warmed water 
that flows north and east: from tiie. Gulf of Mexico, still has enough 

calories in it after passing between Iceland and Norway to ‘prevent, 
ice from forming there, and thus it in effect pushes the pack ice 


ar toward the Alaskan side of the arctic basin. The center .of the Oa 
___ ice-covered area is about 4,00 miles to She Maske Ce of the North . ) 
a : Poles ; : 

= oye tn winter the ice a the ae tnet sea comes flush up against — i 


most of the northern’ coasts-~Greenland, Canada, Alaska, Siberia, — ae 
. But from Norwegian soil no one has ever seen drifting salt water “a 
ice, because the pack is always kept back by the comparatively. 
warm water. And at Iceland, coastwise mail steamers .scldom tae iT 
difficulty in circumavi gating the island at any Hanes : shee ee ee 


Gs The "Passages 


Most of the channels between the Canadian satenas, oper up Mice a. 
in summer every year, exccpt those between the second tier of islands, | aon 
north of Melville Island. By June, decreased chill in the air and 2 

_ increased blankets of snow conibine to prevent the formation of new 
ice, even at the ice pole. The southern edges of the ice cap dis- 
integrate and recede, the famous’ watcrways or "Pessages", called = 
“Northeast: and Nox thwest with respect to England, open up. With ) 
improved airplane’ scouting and weather reporting by radio, as demon— 

. strated by Soviet navigutors in recent years, Loscdele si icy ec may 
enter a period of inereased usefulness, 


: In September and ani ‘Octabex the acre te -bepercel by 
Ey blankets of soft snow. But snowfall decreases, | and during the ~ 
4 period from December to March there are no fogs and few clouds” over 
: the main body of the ice puck, Freezing ‘goes on so speedily that. 
dn three days” sledge travelers can pass over what wes reer weber; 
3 airplanes can land in snother three. days. is | reece 


i : t 
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oD Pressure Ridges 


But movement of the Gack 3 ice goes” on bry’ the ‘gia! hon 
ordinerily Leo would got to be only about. seven fect thick in A pul 


: of ordinary ; ‘the gri ae me eee Cana 
may ca i) oe ge as ack floe slides nee anaes 
Such parts of the floe are comparatively stable, although in ‘constent 
sluggish motion; you can set up residence on them through the winter 
with almost the solidity of a residence on land, The Russian expe- 
dition headed by Papanin ‘spent nine months, from May, 1937, te 
February, 1938, on the ice, fully equipped with scientific instru- 
ments. 


The blocks and piles of ice are called pressure ies) | 
They are angular upon formation. But it rains at the North Pole, 
2s well as at every other point in the Arctic Mediterranean, and 
this rain, with mid-summer sun, thaws the ice and snow, By the 
second year the blocks of ice have been toned down and rounded; 
by the fourth year, all appearance of the block structure has been 
-lost, and the ice looks like a rolling prairie, with husaniocks seldom 
more than Lb or 20 feet high. 


E. The Ice Drifts 


We know that the ice moves, and we can also plot roughly — 
the currents which move it, as a result of the paths covered by 
ships, occupied or abendoned , drifting along with the ice which 
beset them. We also have the routes plotted by men who camped 
upon moving floes. Stefansson belicves that there is a basic 
clockwise current around the ice pole, with a number of minor eddies 
on the outskirts of the mein drift, especially off the Siberian 
coast. An ice floe at the North Pole, such as the one on which 
the Papanin expedition was landed by plane, would gradually drift 
to the North Atlantic, in the vicinity of Iceland. The North Pole 
is itself a way-station on the migration of ice, end not the center, 


| 1. The Main Drift. If you choose an ice floe which is fairly 
close to shore, it it will start on a long journey all around the 
Arctic Mediterranean before it finds itself over the North Atlantic, 
Let us pick a picce of ice off Point Barrow, North Alaska. In 
successive years it will be west of Wrangel Island north of Siberia; 
farther west the next year, north of Franz Joseph Land; the next, 
it drifts westward end southward, past Spitsbergen, into the gap 
between Norway and Greenland, 


This plan of the drift is supported by the experiences of 
several iced-in ships. The Kearluk of the third Stefansson expedi- 
tion was beset about 25 miles north of Alaska and drifted westward 
until she was crushed, less than four months later, 50 miles north- : 
east of Wrangel Vatand | which is near the northeastern tip of Siberia, — 
De Long's Jeannette started to drift’ in 1879 near the same Wrangel a 
oaeatepi went in the same western direction along the coast, and — aa 

as erushed a year and a half later north of the New Siberian Islands. — 
Miabent= and Sverdrup's Fram was beset near these islends in 1893, : 
and efter almost three years of drifting, passed the top of Europe 
and cane free of the ice near Spitsbergen. 


i 


"After getting past ore on the way ae the ice. D 
will melt within a few wecks if it passes east of Icelend--that is,” 
into the Gulf current. But if it. passes west of Iccland, south — 
along the castern coast of Greenland, and then maybe west around ~ 
the southern ‘tip of Greenland, then south again, it may Last about” 
six months more. 

This discussion of the drift of the polor ice will help 
dispel any notion of a solid, still expanse, devoid of life and 
movement. There is much changs going on, and, as we shall see 

later, much enimal and ees life made possible by the movements 


ae 


The berg thc at oe the Titanic probably came from western’ 
Greenland, or the east coasts of the Canedion Islands, Ellesmere, 
Devon, and Baffin, There are.no icebergs in the Arctic Mediter- | 
renean, The difference between an iecberg and an ice floe is that. 
bergs come from formations of land ice, forced down to the coast 
and into the sea, Some few small bergs come from the edges of the - 
arctic. dediterranean, from Northern Land, the Franz. Joseph ‘alindey 
tnd Spitsbergen or Svalbard, These start moving west and south 
immediately. 


G. Arctic Tides” 


Me ig 


In the Arctic tektites, lunar tides are negligible, 

| Regular tides of two or three feet are considered high anywhere _ 

in the aretic. But there ere also "storm" tides, preceding | a strong» 
wind. On the north coast of Aleska, for exemple, east of Berrow, — 
a rise of as much zs 5 or 6 fect may precede a westerly gale, giving © 
warning of itp approach about 8 or 12 hours beforchand. These storm — 
tidés go up the Mackenzic River as much as 200 miles; they are also. 
felt in other rivers of jmorica and Siberia which empty north. But 
the strongest tides, of 6 feet, nay not occur more than once in 
three years. «A "low tide" nay be caused by an easterly wind, This — 
drop in water level. is a less Pronounced sian = MeanEr ey 
wind's iit, . m i 


athe: ian ditt eee “idee, Like choke of the tied Ganpsncene 
Sieeee Europe and Africa, result from the entlosure of. the sca’: nie 
between land MASSES. “the two scas are effectively cut off from: 
the great. world ocean, But. in the main bodies of the Atlantic : cna 
Pacific, the sub-arctic may have tremendous tides--33, feet in south: 
: etainee oa feet in Frobisher Bay, ta ioe sc ad 


Tt may si do 
BOY £38 ‘much Tees variation 4 | mp u ons 

the temperate zone. But a single ratural, factor clears ‘up the. : 
problem: water, with its ability to retain heat, acts as a stabi- 
_lizing medium. The natural tendency of temperatures to decrease 
with the increase in latitude--that is, the farther north you go 
(and the farther south in the antarctic)—-is offset in the arctic 
by the existence of the sea around the pole. Water acts as a radi- 
evtats eek. preventing temperatures from falling extremely low, 
and as a refriserator in summer, keeping temperatures from getting 
very taht | ) fi 
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A. ctrenies of Cold and. Heat 


£3 


Thus, to find great: extremes of temperature in the mani here, 


regions, we must find a combination of high latitude, distance from 


the sea, and low elevation. We find that the lowest recorded tem- 
peratures are found at those places which fulfill these require- 
ments. The coldest spot in the world is around Oimekon, in Siberia, 
inland about 200 miles south of the Arctic Circle. Temperatures 
there drop to 90° below Zero, which is more than 120° below freez- 
ing. The coldest record in Alaska and Canada is 79° below, at Fort 
Good Hope, 20 miles south of the Arctic Circle, and about 280 miles 
south of the coast. An explanation of Siberia's greater cold is that 
land extends farther north there; thus a place can be pretty far 
_ forth, and still far enough away from the warming effects. of the Sea. 
Correspondingly, to be hot in swamer, a spot must be far from 
- the moderating influence of the water. The Aleutians, surrounded 
Be ten, get neither extremcly cold in winter, nor warm in summer. 
The warm ocean currents might: have. some-effect on helping warm the 
_ dand, if they did not create fogs in :summer,- which keep the sun 
from exerting its fuil effect. :In S uUner , several hundred miles 
north of the Matanuska > colony, which is near the coast and the fog- 
_ causing Japanese Current, is the land-locked Tanana valley: near 
_ Fairbanks. Here tomatoes and wheat ripen better than.they do at 
Matanuska. The extreme heat record’ for. Alaska, 100° in the shade, 
was observed just north of thé. Arctic Circle at Fort Yukon, near 
_ the cénter of Alaska. Fairbanks; 100 miles south of Fort Yukon, 
| Has. recorded “99, Days with 90° are not uncommon; The-same high 
u temperatures. are found inland along the Mackenzie River in: Canada, 
and along the north-flowing rivers of Siberia. The "behieve-it-or- 
not" fact that wheat grows regularly north of the Arctic Circle. 


_ becomes easy to understand when we realize ‘that low land areas far 


from the cooling sea become excell ent wheat territory in ‘the summer, 


ee In Canada, wheat is grown near Thunder River, 18 miles north of the 


Circle; in Siberia, wheat grows 100 miles north of its limit in 
Renna >» but equally far from the’ sen, and also in a river valley. 


‘ - Gounterbalancing the cooling effect of the sea in summer, is 
re warming effect in midwinter. This comparative warmth comes 
both from the ny ue ge aes the acai ah and the Gulf, and from: t he 


% n the ‘north: coast of ‘Maska, “Tt 
alenty cold, ‘of. course; font 250 miles south from the ocean in 
Canada it goes 30 degrees lower than on the shore; in Siberia, 600 
~ miles south from the Sai it gets 30 degrees: colder unae on the c 
oe. hia: | 


Be. Winds ) ‘ “Sa RNAS Los ey ae grou ee. 
ee There are violent lows gales in the arctic, but. in ree. 
according to Nansen who drifted through the ice for three yoars north 
of Siberia, the northern sea ig one of the most placid areas in the | 
world. Near land, however, especially where thero is a plateau de- 
scending to the ocean, there will be strong winds. There are ee 
galcs down the slopes of Greenland, especially on the cast coa 
and fierce autumn and early winter gaies from the north coast of 
Canada, around Franklin Bay and Herschel Island. The famous Aleutian - 
: Mwilliwaw", springing up suddenly and changing direction quickly-- ~ 
“blowing three ways at once," pilots. why! a striking aoe of 
what our soldiers contend with. a 


4 


C. Sea and Coastal fogs | Teced phere coe ¥ 
: Fogs of the Arctic Moditcrranean are found over open water Nor oe 
and over the ice area near the ring of open water. During the wine 
ter months, Decomber through March, you will find practically no — 
fog at all, when you are more than 200 miles from the ncarost exten- 

Neive marginal open water, At the meeting olace of ice and water, 
the belt of scattered ice; there is much fog throughout the whoke er 
year. wee | a 
Fozs increase in frequency at the aie pole from April ik July, 
in which month about every other day is foggy. Toward the end OF 
August, and from Selena a the fogs clear aes SER ER 
; Along thes aot, in both winter and “sumer, there is . great 
deal of fog, because of the differentizls in temperature. In sum 
mer you may havc temperatures of 90° above zero twenty miles inland, 
While the water is. actually 2 or 3 degrees below the freezing foint 
of fresh water--the.sea froezes at 27° F., fresh water at 32°, io 
Winds from the south pici. up a a great deal of moisture over the warm =~ 
land, spotted with lakes, but begin to be chilled immediately they 
pass. over the water, Wisps of fog develop only 100 yards from shore, 
and get thicker and higher as you get farther off shore. Five or 
Re ppen miles off shore, the fog willy be 200 or 300 fect deap. At about 


G deninor ERP of. for occurs when cold wind blows in from the frozen sea — 
2) Tue cold air is quickly saturated from below and 
fog forms. a oe ep ia® onshore, ‘This. fog is. most dense several * 
Ker from the ees and ae extend 30. miles; inland. — in Mouets Agha 22 

es 


? be Pies ean ee een hes ene at 15,000 _ 

fest, Bate rings south in the Bering Sea, and, as we all know, 

over the Aleutians, the fog is much harder to ¢ eet over. In fact, 
pilots had to skim the water on their ana over Kiska to see any- 
thing at all, 


a 


D, Precipitation 


In seneral, the Far North is a place of little snowfall and 
rainfall, In both arctic and sub-arctic, precipitation is heaviest 
in summer. Marginal areas, like the Bering Sea, the waters north 
of Iceland, and the Aleutians, "home of the worst weather in the 
world", have a great deal of precipitation at any timesof year. 

The continents, away from the coast, and the Arctic Mediterranean, 
near’ the center, have very little rain or snow —— December to  * 
March. 


t 


VI, LIFE “IN THE ARCTIC 
People in general, and indeed, many geographers, are just now 

acce ga Se that there is a wealth of animal and plant life in the 
northern area, extending even up to the North Pole Ltself, . The 

old myth of the lifeless North is pretty well shattered. Fish, 
seal, polar-bears carry on their subsistence cycles in the cracks 
of the polar ice just as they do farther south, and the Papanin 
expedition found by lowering sea-trans at different levels that the 

gradient of life, hoth of ina and animals, is similar to “pat 

of the North Atlantic, 


A. The Zone Theory and the "Lifeless North" 


The impression of the lifeless poles of the carth dates back 
to ancient times, The Greek philosophers had the theory of a sym- 
metrical sphere, the carth, with five zones. The inhabited world 
as they knew it was in the north temperate zone. There was probably 
another temperate zone in the lower hemisphere, but men could never 
know whether this zone was inhabited, because of the burning torrid 
zone which lay between then, a region of heat which no man could 
cross, amd'live. At each extreme of the globe were the frozen zones, 
These regions: were cold because they. were so far from the sun, and 
its rays were so slanting. The great philosopher Strabo, who Lived 
about the time of Christ, knew about Scotland and the Orkneys, and 
supposed that the dead region began just a bit north of these islands. 
‘The doctrine of the forbidding middle and extreme zones lost support 
in the fiftcenth century, when navigators proved that the tropics 
need hold no terrors. Columbus, for example, was not afraid to sug- 
gest that it might be as easy to,reach China by sailing north as by 
sailing west, 

When people found, however, that there was much ice on the 
northern sca, and that Greenland, the Arctic land nearest to Europe, 
was covered with snow, the old belicf in the Lifcless north gained 
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coma Real in sumer migrated south to the forest an ‘the tall, 

_ People thought that seals would not live far north in the sca; the 

! small beasts on which scale live could not exist under the se 

_ because plants, the food of seals' victims, require light, and 
could not get sun through the floes. It was thought that SL cranoson 
in 1913 was propesing suicide when his party went off to live by 
hunting in the Polar Sea, nmdreds of miles north of land. When 
they returned safe, it was said that if they had gone farther north 
Ate would not have found seals to subsist on. 


¥ In 1937 the final death blow te the Sheary of the hacen ard (. 

-lifdless North came from the Papanin expedition. ‘The party,’ deposited 
practically on the North Pole by plane, saw seals swimming around 
ee lping down shrimps floating near the Peete: This occurred when 
the ice cracked near the camp, 


B. Vegetation of the Arctic 


One of the eee es a features of he, arctic landscape 
is the vast areas of trecless, often poorly drained, lands known 
‘as the "tundra", The term "tundra't means a kind of plant cover. 
Between the great northern forests of North Amorica and Eurasia 
_ and'the cold deserts represented in the extreme by the Greenland 

Ice Cap, three imperfectly defined or irregular zones of tundra. 
are recognized, Northward from the true forested arcas is the 
bush tundra vhich consists of dwarfed or creeping forms. of species 
that grow to larger. size farther south, Beyond the bush tundra 
lic the large stretches of grass tundra which consist of a eamie: 
complete vegetction cover of grasses with miny other flowering - 
- plants mixed in. The third zone is the arctic desert tundra where 
the plant life exists onl where. there is adequate soil, water and 
‘shelter. The continuity of each of these zones is broken by the 
occurrence of the other types of. ‘tundra in localities too scvere 
for the regional type. Thus arctic desert tundra occurs in the 
shrub. tundra zone in Canada ; while ‘grass tundra ais so well devel- 
oped on the northern tip of Greenland that there is adequate pas- 
turage for musk ox and caribou. Therefore, although one type pre- 
_ dominates in’a given region, the zones are broken up into a patch 
Work of all three types of tundra, 
ee These varying pelts of per Fe fees contain 2 much: greater. 
variety of plant types than is generally supposed. It is a great 
-™Misconception to suppose that the most prevalent types are mosses 
and lichens. On the contrary, north of the Arctic Circle there _ 
arc 760 kinds of Tlowering plants (grasses are included) as against 
250 kinds of mosses and 330 kinds of lichens. One area where + 
mosses and lichens predominate, around Churchill on western Hudson» 
Pays, is several hundred sig south of the | Aretic sia seek 


_not known to what extent the fish go in under the ice of the "inac- 


\ ’ 


is thought not ‘to cat more than one meal from every kill; the foxes 


In the ‘sea, the ‘small aeanal & eat the pees and thie igdese ; 
animals eat the small animals, The seal, for example, eats the ©» 
shrimp, and now and then a fish; and the polar bear eats the seal, - 
The walrus lives almost entirely on small animals, mainly clams. 

‘An exception te ‘the general rule is that the largest animal, the 
whale, lives: mainly on tiny animals and plants. 


- Only recently, within the last fifteen years, have we begun 
to find out much about northern fishing. The’ Soviet Union's explora- 
“tory campaign has uncovered much material on resources of the north-. 
ern sea, A general principle of ocean study seéms'to apply: there 
is on the average least animal life in the ocean at the Equator, 
and, as you move away fromthe Equator, north or south, animal life 
increases until you have the gréatest abundance in among the; ice. 
around the edges of the antarctic continent of the Far South, and 
in the chill waters of the North, as in the Labrador Current sweep= 
ing down to the Newfoundland Banks, and in the Bering Sea. It is 


cessible area" of the North; but it is likely that the Arctic 
_ Mediterranean will be found much richer in fish, per square mile, 
than the Old “forld Mediterranean. 


* Aquatic Mamuals of the Pack Ice. 


The seal is  ehe. only large masomall that is found a over the , 
northern sca at all times of the year. The walrus, being unable to 
make a hole inthe ice for breathing, as the seal does, never gocs 
far in among the ice. There is evidence that whalcs cross the. 

Arctic Mediterranean in midsummér, especially the beluga, or white 
whale, 


‘Polar bears have been reported in the water,as much as fifty 
miles away from land, or the nearest floe; they can swim almost as 
fast as the average’ man can run, and they float so high in the water 
that it is cesy for them to rest, The bear lives mainly on the sea, — 
and catches his food therg, practically all of which is seal. Both : 
male and female bears go ashore occasionally to prowl up and down — 
the beaches. As a rule the females go ashore to have thir young. ‘ 

: fee hunting is good the bear will cat little except the fat i 
of the seal, 


He seems to cat as little of the muscle or protein . 
as possible, or of anything except the blubber, and the skin that a 
unavoidably goes with ave ; iS 7 


/ : ; é (as 

The white fox ree has its young on land, but perhaps two ¢ 

thirds of the number of foxes leave the land for the ice in the : 
autumn. The fox is-dependent on the polar bear for food: the bear 
kills séal, leaving part of the blubber and all the rest of the 4 


carcass. This ig enough for several foxes for some weeks, Tho bear Re 


‘romain until the seal is all caten, then go search for another polar 
Lag to follow, or for other seal PAPCASSCRy 


(oo. The Land marnmels’ oe ‘the North ‘are, in ore si » the “ere: 
ox, the caribou, the white mountain ‘sen, Pes eeg th fox! ‘(white a 
with its blue color: phase), the arctic hare, the Weasel, and the “> : 
lemming. It is of course difficult to estimate the number s of the 
various types, because of the broad uninhabited spaces, and the 
animal migrations. It has been estimated that there are in the 

_ northern Canadian islands and Greenland between 10 and 20 thousand 

- musk oxen, There are in:the North Amorican arca between § and 25 

- million caribou, a fow thousand wolvés, some tens of thousands of ” 

foxes, and | only a> few thougaad hares. re 


| cette st The 1Miske Ox. | Magi ‘eet vee oxen will seldom be found in 

_ the same area, because: ne boasts have an inadequate defense against — 
spears, arrows, or bullets. A stationary, thin-red-line defense « 

against wolves does aot hope against men. As a result the musk ox, 

_ which once inhabited land as far south as Kentucky, has been cut 

_ down with the northern advanee of the forest Indian. Eskimos have 

exterminated the beast in North Siberia; and he has’ been cut down. 
from Alaska to the East, so that now there are probably very few 
musk oxen west of Coppermine. There erg still a few thousands of 

_ the animals on the Canadian islands, on the eastern part of the 

- mainland, on the northern coasts of Greenland and on the Thelon 

Game Sanctuary between Great Slave, Lake end Hudson Bay. 


2, Caribou, These animals, also called reindvor, | are found 
as far north as there is land, except thet they have becn pean a 
on the north and east coasts of Greenland, There are vast caribou | 
_ Iovements, some of which appear to be seasonal migrations. On some 
islands there seem to be’ more definite east-west movements than 
- horth-south, And in some sections the herds may move north in the 
- colder months, south in the warmer, : 
. 3. Feeding He Habits of Musk Ox and and Catibou. The two. Cer 
: offor a striking contrast: in “the ‘distances they cover ~in search of 
food. The musk ‘ox herds will nove “perhaps. a couple of hundred yards 
a day, thoroughly: grazing a grass area, resting when full, getting 
up to cat when hungry. It is said that « herd can veully t be aes 
_ within i milés of where’ ‘it was the: yer before. ined ee 
ok The caribou are reetLode: and hobite: They move at the 
- rate ‘of a-walk, two’or three miles an: hour, even while grazing. 
_ Fhey are Likely to stampede onthe smell of a wolf, covering from | 
a half mile to five miles before ‘they stop to graze again, Musk 
oxen, usual ly SO plodding, may « ‘stampede five’ or ten miles before 


AS) 


they stop, once Has att going. 


Ae Size of Caribou Herds: ahs 
There have been several reliable reports ieee che nat : 
century of herds amounting to several hundred. thousands, even a. eC 
. It is true that there are that many caribou in existence, — 
ats 4 it is not Hksly anes an east or r Endian who Lives by carkbon 


hunt ee more then a cot s in his 1: 
“The gathering into large herds seoms to be epee a mat: 

the terrain, the guiding direction of watercourses and lakes, causing 
smaller herds to merge. Even these tremendous herds do not. cat eas 
all vegetation in their path: they move too fast. 


F, The Life of the Forest 


The arctic animls we have been describing live also in the 
sub@rctic; and there are a great many other species. There is the 
moose in the willows; the sheep in the mountains; the grizzly bear, 
90% a vegétarian, living on roots; and the black bear. There are 
the flesh-eating animals that seldom go out to the tundra; the 
wolverine and lynx; there are the trec-climbing squirrels and chip- 
munks; commercial fur-bearers—beaver, fisher, marten, and mink. 
The bush rabbit supplants the northern hare. Most of these animals 
are not nuisances to man, though the wolverine, and all the bears 
will rob caches; and wolves can do a great deal of damage along the 
trap line, | | 


G. Hunting in Prairie, Forest, and Seashore 


Do not make the mistake of considering the forest a surer place 
to find food than the tundra. -For most animals that live on vege- 
tation, the grass tundra offers more sustenance than does the forest, 
since plants suitable for grazing animals will not grow in the 
shadow of trees, and only few animals, such as rabbit and porcupine 
and moose, ean live off trees alone. The grass tundra supports 
many more animals for the hunter that the forest. The denser 
the forest, the less abundant the animal life. This is one reason 
why famine among local populations is more frequent in the woods 
than on the tundra. Famine is least common on the sea coast, because 
there animal life is more eat as nee seals, the waltus in 
summer, even whales. 


| aie Arctic Birds, ray three kinds of birds spend the winter in 
ake 2 Ta) really f: far north-~the raven, the snowy owl, and ptarmigan. ° 
Most ptarmigan move a little to the south in winter, but many 
remain in the Far North. On the northern edge of the forest there 
is an influx of ptarmigan in fall and early winter from higher 
latitudes, 


The, rest, of the ddpihoen binds migrate like clockwork, Most 
numberous of these are the waterfowl-—-swans, geese, and ducks, Eski-+ 
mos kill geese by the hundreds when they are moulting, driving them ° 
over the tundra right into the village, and killing them there. There 
are rather few ducks and geese in the northern tier. of the Canadian 
islands, those north of Banks, Victoria, end Baffin, 


I, Insects of pie Nee 


A good illustration of people's lack of knowledge about the 
north is their surprise at learning of the variety and size of | 
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. i Mosquitoes. The only mila Shire that can KG aad ‘abous the 
northern mosquito is that it does not transmit diseases. Its min menace | 
is its bite and its numbers. Down the Mackenzie River, 100 miles north 
of Edmonton, you will be mat by more mosquitses per square yard than you © 
have ever scen, except farther north, | As you go north, the numbers in- 
- crease. In the lake region north of the Great gerard Lake, toward the 
-~ Great Bear Lake, the numbers are unbelievable. o writer, Erncst. 
Thompson Seton, declared that he tested the she ne by holding his bare 
hand out for five seconds, killing the mosquitoes that began to drill. it, 
and counting. On several counts he Peres hetrenn 100 and 125, 


Mosquitoes bite at all times of night and day, and they do not 
- scem to mind a reasonable chill. On the north shore of the Great Bear 
foe Lake,;.on: the yee of ‘the Arctic Circle, they start biting ahout the Den a3 
ginning | of May, and are at their worst. a month later, They. are not bad 
in the remote north, becoming less numerous in the second tier of islandsy 
such as Melville -- not much worse than.in New Jersey, as Stefansson : 
says. Also, they arc: scldom pan wane 300 or 400 ree of an ocean b>) 
se feos ah in the Arctic. © : 


say ae Sandflies. These pages, also cellod no-sce-ums and punkiosy:- 
\~ -are so small that they can ‘get within the mesh of an ordinary | mosquito — 
net; they will get:inside clothes and move around like fleas, Thus it 2 
18S. important. to have knitted underwear that grips tightly at wrist and | 
_ ankle, The sandfly docs not bite at night, or on a cool day; but it is 
hardly ever dark enough. during the sumer te convince the flics that: its 
is night, : | 
35 3. Other Insects. Besides the sandfly, there is the so-called 
- bulldog fly, which looks like an oversize house fly and stings like a> 
~ peedle, and draws blood at each bite. This fly is bad about a month’ or — 
six weeks in. midsummer . There are haied biting flics, Spout, the size 
of house flics, “ 
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: There are ee iigtortiaes: arden flies, waeties oe a number 
of other insects. Peary reported bumblebees within a few yards of the oe 
mo st northerly land in the world, named after him, the tip of Greenland, 


‘he Protection. Clothing, netting, ane insect ean are the 

- ordinary requirements to protect against bites and stings. 

u smallness of the sandflies and the drill of the mosquitoes, it is. per 
sary to wear outer clothing thick. enough to foil the most ambitious mo 
“quito, and undere lot hing tight enough at wrist and ankle to keep out 
Kiso necessary are gauntlet: gloves to protect hand and wrist, and. legg 
for the ankle. Broadbrimmed hats are necessary, with netting kept clos 
Around the crown with elastic, and tucked in around the collar. All i 

all, in some parts of the North you are likely to suffer from the heat 

_ Much as anywhere else in the world, because insects will not let you 
dress gly or, a) swimming, and because the ene Sun prea, the ve 


ie al “They are. Nyiaten ine Bae sane improvement , ‘Der: ahfactivenhiosa 3 
and, pee power, A good | a balsa to face or hands will ‘arama Saar bs 
couple of hours “9 


It is. believed that men and dogs develép a kind of immunity to 
| mosquito bites. The first summer of exposure to bites, there will be 
extreme swelling. Bites around the eyes of dogs may swell so that the 
Pay eyes are closed; dogs have been stung to death by mosquitoes, The second ~ 
Baka year of exposure, the swelling is slight. The third year, there is prac- 
. tically no swelling. But the pests keep on biting and drawing blood, a 


VII. Human Life and Settloment 


The “Great North is sparsely settled. "the Eskimos and Indians, the 
two types of native populations, never were numerous , and since their con- 
tact with the incoming white man, have decrcased in numbers, First, intre- 
oe duction of white men's ways of living has caused a loss in independonce and 
'. in the natives! mechanical proficiency in coping with nature. They have  . 
lost some of their hunting skill, as, for cxample, in the ability to kill 
whales; and in accepting white man's dress and types of dwelling, they 
do not always change for the better. Second, contact with white men has 
brought disease which the natives cre ill-equipped to fight. An illness 
like measles, comparatively minor for whites, was at first a deadly scourge 
for the Eskimos. This weekness, incidentally, is also cncountered among 
natives in the tropics, where as many as half or three-quarters ofa vil-— 
lage might be wiped out by the first measles epidemic. And of course the. 
white man's alcoholic liquors have a weakening effect on many of ‘the na- 
tives, who scem not to be able to take it or leave it alone, 


A. The Eskimos. These Mongoloid pcoples probably first came to the 
‘Western hemisphere from Sitcria. They moved across the narrow Bering ¥ 
2a Strait in their skin boats sometime between 4000 and 2000 years ago. From 
Alaska they moved cast... There were probably no &skimos in Greenland more 

than 2000 years ago. All we can now of this is that when the Icelanders — 
(of mixed Trish and Norwegian descent ) started colonizing west Cocchaa ‘> 
after 982, the Eskimos hed been there before them; none vere seen by the ~ 
"colonists, but the sagas describe remains which arc clearly of the Eskimo j 
type. The first Eskimos actually scen and reported by Europeans were met _ 
by the Icelandic Greenland Lor when they sailed to Labrador, just after 

. | arene Ne ; aa a 

he ac It is likely that at. the time of Columbus there were in North = 
Amorica, fron Aleske to Greenland, from 100,000 to 200,000 Eskimos. To- 
day there are «bout 50,000. About 18,000 of these are in Greenland, less : 
_ than 10,000 in Canada and Labrador, omeknat more than 20,000 in Alaska, a 
and 1000 or 1500 in the oxtreme northeast of Siberia. (These Siberian : 


Mpalvece 
Eskimos probably migrated back to the continent of onan distant ances-— 
_tors, having Left fete within the last few hundred /ycars.) 


In israhee there ere now more whites than Eskimos and indians. to- 

ts cether--just before the war there were 40,000 whites, 11,000 forest fo 
‘Indians, and 20,000 Eskimos. But this is the only part of the New World 

in which whites. are more numcrous. The ratio of whites to Eskimos is 


smallest in Greenland—400 to 18,000, where most of the whites are govern- 
ment officials, . The whites in ‘the: eat of the Eskimo world are mission- 
aries, traders, trappers, prospectors, and some government employees, be 

. Such as the Hevek Canadian Mounted Police. 18 7 


: Until: fairly recently, the Eskimos had only 2 a small number of per- 
manent. -séttlements, and these chiefly where there was good whaling, as at 
Point Hope or Point Barrow in Aleska. There were however, some localities 
where the Eskimos could be expected ta turn up at certain times of the 
year; people went down to the cagst for winter hunting of seals end spring 
whaling, and inland for summer aad aubumey hunting of caribou and other 
land ,animls.. But recently this nomdic independent existence has changed, 
Eskimos ‘géther ‘around the trading posts on the Mackenzie, when summer 
river steamérs start moving soon after the ice goes awniy, Many of them, 
: devout Chri'stians, ‘gathéy around mission stations to attend church, at 
any time of year, and ae rewarded by gifts of food by the missionaries, 
This has led to the tag ei evita of a err: many natives, who have come 


BO oh Mises on: cha rity.” 


. Hunt ing and felting are still the mein Secubabinad of the Eskimos, 

except near. certain mining towns in Alaska. Greenland Eskimos live mainly 
by sealing, but well. north along the west coast they get walrus. and polar 
bear, In some localities white whales are hunted; in a few places birds 
and their eggs are important foods. 


All the islands of the first tier north of the Canadian mainland 
are inhabited, while there are’ very few Eskimos north of Victoria, Banks, 


and Baffin. The northern islands were at one time inhabited more thickly; 
‘ ruins’ discovered by Stefanssoh on Melville Island were. probably a number 
of ‘centuries old.’ Eskimos can be expected to gather, in addition to.their 
regular hunting grounds, wherever there are Hudson's Bay Company posts. 


The means of subsistence vary with the terrane srk bats hos a ani~ 
mal life, and the time of year. Sealing, fishing, whaling, caribou, and 
mountain sheep hinting all supply life, but there is,2lso a growing de- 

pendence on white man's ‘foodstuffs. 


B. The Indians, 


Up the Yukon in Alaska, and Mackenzie in Canada, and in the sure 
rounding forest, live the Indians of the Athabasca stock. Their method 
of life’ has been changed less than that of the Eskimos by contact with 
the white man, minly because the inland region had less to attract white 
men than the northern tundra. In the forest are trading posts and mis- 
sions around which the people gather, especially in SUIMMCT « In winter . 
Most of: the people go off to hunt and trap, 


In former times ‘ebe was’ less security of food in the woods than 
farther north. Forest famines were of two kinds: simple lack of food, 
and lack of sufficient variety. "Rabbit starvetion™ is a term applied to 
the food situation in which there is plenty of lean meat aveileble, as in 
hares.and skinny ens but not Beco fat. to maintain hoalth in the body= 
heat~consuming Sere, 
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C. Attitude of the People 


es Any traveler can expect assistance from either Eskimos or Indians. 
5 Indeed, they are much more hospitable than the’ average white, Eskimos 

ee arc usually more generous and’ outgiving than the Indians, but this is be- 

| ause the latter are less likely to have food to spare, living just about 
on & subsistence level, With increasing rclations with whites, both races, 
Bskimo and Indian, arc learning to be more calculating about their hospi- 
tality, and more sclfish.. = 


es 


m D. Eskimo Shelter and the Snowhouse 


ee a 


. ; Although the dome snowhouse, or igloo, is an Eskimo invention, 
ba miny Eskimos have never seen onc. The snowhouse has been used to good . 
y effect by several Amcrican explorers-—Hall, Peary, Stefansson, MacMillan, 7 
A: it has the advantage of bcing fairly casy to build, and easy to keep 
. warm. The snowhouse is uscd mainly by natives of northern Canada and : 
ae the islands off the cocst, In northern Alaska, when snow:houses are uscd, 
ce they are likely to be makeshift rectangles, with snow walls, and snow 

‘ roofs supported by rafters. In the Aleutian Islands, houses are of carth 
and wood. Other localities have rude shanties; or frames of wood and 
whale-—bone hexped over with carth; or, in the forest, willow -frames spread — 
over,with skins, with moss or grass as insulation between the layers of f 
skin. 


‘Tents are made of skin in cll Eskimo sections. In some places 
: _ they arc tepec shaped, in others A~sheped. The inland Alaskans also have 
BP: ' tents with an inverted willow basket frame. The forest Indians have both 
pe houses cf the willow frame type, coycred with skins, and the tepee, used 
- ‘both, summer and winter. 


E. The Comforts of Life 


=e In their own native styles, the Eskimos are much better protected 
from cold than the Indians. The Eskimo snow house or earth hut is much 
better fitted to keep out cold then the Indian tepee. The Indians necd'a 
great many blankets to keep moderately warm, while the Eskimos farther 
north can take off all their clothing and still sweat, with a blubber 
lamp furnishing both light and heat, The secret seems to be in insula- 
tion and the placing of the entrance in the floor, so that warm air can- 
not escape without specific intention of/the residents. The tondency of 
the Indians has been to adopt blanketing and woolens, which alone are 
not sufficient to withstand extremely cold weather, while the Eskimos re- 
tein their reindecr skins. Indians have benefited from the introduction 
‘of the white mn's stove and cabin, but the Eskimo, desiring to be fash- 
ionable, with a wooden cabin and a door in the side, loses by the exchange 
of his ute for the white ‘man's type ot dwelling, . 


On the other hand the Eskimo has, benefited by white man's tech- 
nique, of dealing with summer. Canvas tents are better than skin tents-—— 
lighter, morc gompact,-and not: liable to decay when wet. Knitted under- 
wear helps keep out sand flics,. which used to crawl. about under the loose 
skin clothing. A mosquito head net protects the frce during the day; a 
bed net permits sound sleep at night, 
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eee several ways inatotetaita ehpdioas ‘etttelenbs ye near in the 
North than elsewhere, Depending on the region, infection is less Likely _ 
to set in from cuts or scratches. In most of: the open spaces, inhabited — 
rarely by groups of men, such dangers as tetanus are negligible, simply — 
because the germs do not exist there, Mosquitoes may suck blood, but ae 
not transmit malaria or yellow fever. Vinile wounds may not™ Become infecte ee 
so readily as in tropic or desert, there is danger, as we know from a 
reports of Russian winter fighting, of freezing of wounds . 


As Infections 


Diseases which depend on che human pody for transmission; 
such as tuberculosis and, typhoid and measles, have the same effect as 
anywhere clse, Even in the cold north, water taken from near human 
habitations should be purified. Colds occur in about the same. 
proportions as under similar conditions in the United States, 


t 


B. Snowblindness # ae At teas 


This is probably the only physical ill which is more dangerous 
in the arctic than anywhere else, . There is no such thing as developing — 
immunity ‘to this affliction, Once you have sustained snowblindness, YO 
eyes will be more sensitive to the white glare. To prevent an attack, 
the important thing is to limit the amount of Lignt that enters the eye, eo 
or else to filter the Light. — Painting the nose or blackening the face. 

may be of a little value in bali Sled esis Pat terve ee nme ere 

thing is to weer glassese 
between high and low places on a snow uitabe on an amen day , a dis 
tinction that is hard to make without glasses or with other lenses. es 


C. Poisonous: Foods 

: There are not nearly so many sources of poisonous food in the 
arctic as in othcr regions of the earth. There are almost no poisonous © 
plants, for example, apart from some toudstools, and no poisonous fish. — 
Two possible foods are considered poisonous ; but not without reservatio . 
First, some inusséls heve caused illness, in southwestern ‘Alaska, OF aie 
Hudson Bay, and in southern Greenland. But the danger is by no means oe 
universal, end perhaps exists.only at eertain tames of the yecr,” 
Second, ‘Solar beer livers arc poisonous if eaten in : appreciable 
quantities and should therefore ze be ceten » at mca 


There - is a similer doubt abou: the ae cause - illness ond 
death from cating whale meet, Stefansson thinks the trouble may come 
from fresh muscle. ineat, insufficiently cooked, rather than POSTER meat. 
The deadly agent, oe not weakened by milion. ee iy peas, 


enw 


D, Frost and ‘Snow | 


The most important warning’ in 1 this” connection: is otipatysa 
Gone notions", Which may. ey well turn out to be ON 


a has. prenesiy mused: ane loss of more. noses tad cone pM fou than kha’ 
frost itself, When a part of your face is frozen, putting cold snow to 
- it usually means making the part still colder, since the snow may be 
colder than the air, And rubbing with snow means irritating frozen tis 


To treat frostbite, the main thing is to raise the temperature of 
the frozen part, slowly. Usually the most convenient warm thing is the _ 
palm of a hand. If such warmth is held to 4 frozen part which is as yet 
no larger than a dime, and no deeper, the skin of the face will not even — 
peel. Ifthe spot is the size and thickness of a nickel, there may be y 
peeling, as from a mild sunburn. Only if the spot is bigcer’ than a quarts 
will there be a blister; and there is no excuse for letting it get that 4 
big. Even if there is no one to warn you, you can make yourself aware of 
frozen spots by continually meking facese A stiffness of the skin will © 
make itself felt immediately, : 


Another mistaken theory, in ‘contrast with the snow treatment, is é 
that tHe frozen part should be thawed with water so hot that it is just | 
below the scalding stuge. This is utter nonsense, based on the false . 
notion thet the longer the flesh remains solidified, the broader the a 
injury. It is true thut a section of flesh frozen for an hour is more | © 


oH 


likely to die than the same part frozen for five minutes, but small areas 
of tissue cen be frozen for some time, without spreading gangrene, once 
the freezing is brought under control. And the difference of time 
involved in bringing up the temperature graduelly is so slight that the 
flesh remains stiff for only-a slightly longer period, and with less 
danger from too sudden thawinge 


‘a 


Another bit of folk nonsense is that anything which does not 
herden with cold is not really cold, and will draw the cold out of a 
frozen part. Thus unwermed kerosene has been used to "thaw" frozen 
feet, usually with the result that the whole limb is lost, rather than 
at most a toe or two, Liquid air is not BOLto but it is awfully cold} 


Grease on the skin, for ki adh a reasons, should not be used to 
keep cold air away, It muy inake the face colder. Another ‘reason is that 
the grease may be transferred to the clothing, and where the grease 
touches fur or wool, it penetrates into the air chambers, and solidifies 
the material, This breaks up the insulation; a greascd area of clothing © 
isa good conductor of heat, or cold, ‘ 


Another quaint notion, about which the coud aoe have more sense, 
is that you should not eat snow, It should, in fact, be nibbled ct the —— 
first sign of thirst, or better, before thirst sets in, It must be taken _ 
‘in small bits, or 1icked: from: ene hand, Jike suger or salt, after you 
have breathed or blown on it, to warm ce . bit, Better still, if you 
are well dressed and your ‘body is warn, take off your mitten long enough 
to roll up snow in your hand, so that it becomes slushy and soft, You 
will get more of it at a Gimes end it will be warmer when you-swallow it, — 


Do not lick things in cold weather. The tongue will stick to 
anything lerger than a smell piece of ice, The object will draw heat 
iTapialy from your tongue, and make it freeze to whatever it touches, If a 


Ny “bel (Reve) | sc 


te i BN 5 pets 


. INistake. | ; c ing Larger 1% 
ee ‘courage ‘to pull your tongue away and, . 
ep ice fine before you. start, to eat its. “Not only t ue, bi 
‘the skin of your: hands or any part. of. oy, body ek freene .0 col 
-pblecte, such, as’ metal. tools, : 


ey hook ae Nee a: fig prevé t oa gnetinge ly put, naked. rakioe y 
on a akan. an, the: snow for. 48. — as half a minute eee the baby rea 


a 
had 


Another’ Elda theory, city & the. cause of the deaths of 
‘many white. nen, is that if you get lost in cold. weather, you. must not 
go to sleep, lest you freeze to death, It is true that a man can_ 
freeze while unconscious in. the snow, but only after he has so tired 
“himself by struggling to keep awake and moving that his. body cannot 
receive the warning that it is cold. Another danger of trying. a 
strenuously to keep awake is that you are likely to perspire; this 
perspiration will condense, and freeze, 


The Eskimo simply mike deen: with his back to the wind; ‘hunches | 
_ forward, and goes to sleep, Sleep helps pass the time, and economizes 
body energy. You will feel chilled soon enough, even while sleeping, ‘ 
just as you will at home on a cold night with insufficient covering. At 
that time you do not simply frceze to death; you just get up and get more 
Theor. or close the a ia mhen you awake after a stort. nap me | the 


warm, start moving around oder: ately, but not so quickly as to raise 
perspiration, 


t 
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You cannot abe panels to the cold; that is, the Hod ies. 
not build up resistance to cold. As a matter of fact, the idea has beer 
proposed thet dwellers in cold regions adapt thompelves to the cold by | 
feeling it Sooner, and developing colder skins, rather than developing — 
a resistance to the sensation of cold. This adjustment of course 
permits a quicker adjustment of SRS EHE DED: and a protection against too 
«great loss of ie heat. Pa, ys Sane rid He a 

There is no racial auktabonue, 3 so foe’ as is known, in Pee ss 
ability to stand cold, Matthew Henson, a Negro, was Peary's best x 
traveling companions; and old New England whalers used to say that rhaee 
of their crews. wao were southern hegroes or South Sca Islanders might 
dislike the first winter of a three year voyage more than the whites; 
but after 4 second winter, 6s & group these men had no more difficult; 
ies as other Falah or Deepa Baad ae is rene Spins 
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ARCTIC, DESERT, AND TROPIC INFORMATION CENIER \ + 
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_. School Lectures 


THE ARCTIC - 


Lecture II: 
Maintenance and Operation 


No longer is it a secret that in 1940 the Army knew very little about 
fitting planes for arctic flying. Yet today our flyers drop bombs on 
Paramushro, Japan's northern base: and the Aleutian Islands shape up 
more clearly every week as the dagger toward the heart of. Japan, as flying 
goes on both summer and winter. Our flyers-and: ground crews have learned 
to overcome the extreme cold of continental: Canada, Alaska, Labrador, and 
Greenland on the routes to the combat areas, and the vicious winds, fogs, 
and rain of the Aleutians , which are less cold than the mainland put more 


. aaah for flying. 


This striking change in situation is the result of magnificent energy 
and plain hard labor. The fact that planes get off the ground at all in 
arctic and sub-arctic cold is a tribute to the ingenuity of aircraft designers 
and the perseverance of Army Air Force ground crews. Where all maintenance 
work .must be done through gloves, where touching a tool with bare hands 
for. even'an instant may mean loss of skin, where engines may have to be 
heated for an hour before they can.even be turned over, the planes are 
nevertheless yy to take off when they are: soeden, -and PAR trust pote 
ships. cae . 


Maintenance and operation of aircraft in cold regions are not easy, 
but neither: are they hopeless tasks. Procedures have been worked out for 
getting a plane into the air and keeping it flying, so no longer is cold 
alone a factor in preventing operations. It requires a combination of 
bad visibility, storm, and icing to ground a plane. As far as human effort 
can go, our men will be prepared to go. Therefore, to make this effort 
fully efficient, it is necessary to learn now what some of the problems are, 
and ‘to get an idea.of some of the. pane used to solve these BRODIE 


This material is not intended as a substitute for aT. 0. Nor can it 
do your work for you. It can help give you an idea of what to expect, and 
a degree of confidence, if you are called upon to work in the north. We must 
not blame failure of equipment on gremlins or some mysterious alchemy in- 
duced by cold. Most arctic flying difficulties can be traced to a failure 
to follow maintenance and operation instructions. -. , 


Part I--MAINTENANCE 


Three broad principles lie at the basis of proper arctic maintenance 
~-as, of course, at the basis of all maintenance, First is a knowledge 
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of the problems that exist, peculiar. to the clim&te and location, Second 
is a knowledge of the devices and measures required to solve these prob- 
lems, Third is the determination.to Lake proper precautions, and to put 
knowledge to use. This last factor” requirés qualities of spirit and wii 
votion without which all knowledge is useless for accomplishment: of a 
tough and vital mission. si 


WINTERIZATION AND MODIFICATION 


St ee 


Aircraft are ordinarily eenstructed to operate at moderate tempera- 


_ tures, and materials ysed are adequate,for these conditions. But.as soon 


"as operations are undertaken at unusual. temperatures,,such as in the. ex- 


treme ¢old encountered . in the far north, or at great altitudes, .some. 


changes must, be made.. One way of meeting the new problems would. be. £0. 


““introdue‘e’ ‘completely new. ‘equipment, ,. different. kinds of structural.material, 
’ perhaps, ,or’ new lubricants, new ‘fuels,, and new. engines, But not. all such 


= 


“ departures” have been: found necessary, Once. the basic principles. of. Qpera- 
“tions in’ intisual conditions: are “understood, . it. ig found that. certain. "modi- 
“¢¥oation oF the basic aircraft will ‘be sufficient to fit it. for. its. ew 


duties, 


“PHe? ‘furiddinental ‘problem in cold ‘weather operation. and’ ‘maintenance of 


_ Jaireratt,’ just: ag’ “it: is, for human life, is to, conserve heat. In the ‘{rop- 
Gite. and” ‘in’ ‘the temperate zone the ‘problem is to get. rid’ of the. products 


waa. combustion, Stich as” engine heat and body. heat, without. interfering .. 


o Unvol ves Such* processes: as keeping: OL, izt"a fluid: State; : combating - iéee 


. trols “aid prop-feathering apparatus ; arranging batteries to meet increased 


ee ae eee + ae ag. 


with the’ -funttioning | of the - organism. In’ the north, or ‘at great’ alti-. 
tude, where temperatures are extremely low, , something ‘must bé done td save 
this heat ‘and “put 0 to USE, ‘Human beings” use well-insulated ' ‘clothing. 


‘Phab holds iui ‘body heat. ‘Corresponding ‘practices applied to” aircraft . 


‘tenperate zone: “conditions. . ei ities osieil games OY Seaham. hixe 


moo. "he more’ Work done ‘owalanéd- weearle “hey geb to the tactical Co 
“Tony” obviously ‘the: ‘ess remains for ‘the créw' chief to worry: about. ° The 
~ibest: place ‘te prepare materiel “for specialized ‘éperations ‘is the’ factory 


utilize engine heat to combat the cold, Also, in other ways, | craft must 
be fitted to operate at, a level of Jemperature, as. much as 100° Be below 


“The ‘fiethods arid: devices employed ” in tindaftying" crate for. northern 
operation are “summed” up: in the tern 'winterization", © MWinterizati oti" 
férniatiion: on ‘Surfaces, “and ‘in ‘the: garburetor; ‘preserving mobility of. ‘con- 


ePéetficsll power demands; and preserving efficiency and comfort of peréon- 
nel, Specifically, win eeoeh mys peenpe to funetion between 


ued SEN they rh Mi) ws . rs abs ah ; ee : y . 
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itself, where, by some wodifictition of thé basie- design, resistance ‘to: 
climate is built in. This winterization can also be carried on at "modi- 
fication centers", of which’ there’ aré-a number in continental United States, 
and at air depots. At northern stations winterization kits should be 


srrequisitioned ‘well before the - haat of extreme Told, ‘and Te 2 ee 


tidns rigidly: ‘complied with, 6°" 
A, Elements of Winterization 


1, De-Icing and Anti-Icing: © Equipment for this important phase of 
winterization includes pneumatic boots for wings, vertical fin, and stabiliz? 
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propeller anti-icing plumbing and slinger rings, and electrically heated 
propellers, etc. The compartments of pilots arid bombardiérs. are equipped 
with windshield wipers and heaters, and some have ‘alcohol sprays.’ There’. 
is also available a heating. system. for the carburetor. Modification of 
the induction system may include: alcohol de-icing and the’ heating on“ 
scoop inlet air. | Jake s ay pos 


2, Heating’ Modification of aircraft will sinhinnton this impor~ 
tant detail, It is to be expected that some ‘new craft will be "hot wing" 
jobs, with wings, empenhage,., ‘and | eabins using a ‘unified. heating system, 
adding greatly to comfort. and. safety, . There will be cockpit, cabin, ‘and . 
turret heating for all planes. .. Carburetors will be equipped for heat, 
application and provided with” “carburetor air thermometers. -’ ene 


A recommendation for bolbers and transports is * he double’ Sabi 
heated windshield. Available for pilots, bombardiers, ahd turret. gunners 
will be blast tube heat. Special heating will. be, provided for some engine 
accessorics, for automatic pilot, bomb sight, camera, guns, instrument 
panel, and pitot head, : Thaaiiegt bhi heaters for the preheating of engine 
oil in the tank: have been provided - for: some planes, and sockets for plugging 
in 110-volt external cirrent source; but current practice favors flexible 
electrical heaters as ground equipment, and ground heater accessory doors 
on each efigine nacelle, Pratection by. lagging may be necessary for long 
lines, propeller governors, and external scavenger lines. 


3, Mechanical: The edintiral, ‘aysten wid have provision for differ- 
ential eéntraction and.expansion. ‘Gear-type pumps will be installed ~ 
with adequate clearance to compensate for the ¢ase shrinkage, Other 
installments will be surge valves or self-thawing tanks, condensation 
traps and drains in oil and gas tanks, standpipes in tanks, safety vents 
protected from outside temperatures, and large oil drain plugs. Fuel and 
oil tank drain cocks must be accessible, and must permit a positive lock 
without safety wire, Oil lines will be installed to enable complete 
drainage. , Hazardous screens must be removed from the carburetor ram, 
Other positive’ necessitics are a clear vision window for the pilot,, nose . 
shutters, spoiler-rings and oil shutters on some transport craft, oat! ard 
Coolant shutters with full-closing cowl shutters on most craft; hind full- 
Closing intercoolers for turbo-supercharged craft. There must also be 
provision for diluting oil. 


rm Fiectrical load, increased by night flying and véetihe require- 
monts, will be carried d by larger batteries. As much as possible of the 
current needed while the ship is on the ground will be supplied by ex-- 
ternal battery cart. Plugs will be arranged for this with a ‘spring- > | 
loaded door to permit removal of the power line without subjecting line- 
man to prop blast. Plugs for wired flying suits will be in accordance 
with T. 0. instructions. There will be a high capacity ignition systen ‘ 
and booster coils; turret motor output will be increased, 


5. Hvdraulics: All hydraulic fluid must be changed to cold weather 
Specification grade, Hydraulic packing, hose connections, diaphragms, 
Cups, and seals must be of materials which will not beeome brittle and 
must remain pliant and resilient, and will not rupture. -Pneumatic 
hydraulic shock absorber struts will have a combination 6f Leather and 
Synthetic rubber packing rings, installed with metal adapters, Wheel 
brakes will be ‘equipped. with low temperature apacnanee rubber Ganley or 
expander tubes. % 


A-II (Rev.) ae pest 


6, Lubrication: Engine oil mast be cold. weather ei RE a ps 
grade, All lubricated surfaces must be cleaned and re-treated with 
approved ; oils and greases, Non-channeling grease will be used where 
prescribed for the. elements of the control systems The propeller will 
be lubricated with special greases Light oil will be worked into the 
oil pressure gauge line where direct+reading is employed, : 


Te Miscellaneous: Fabric covers for engines; props; wings, tail 
surfaces, windshields, turrets, and possibly carburetor air intakes 
should be available. Snow and ice surfaces demand special tires to 
afford additional grip, and these require careful check of clearance in 
the stowage wells, Check. clearance also on- retractable landing lights: 
and undercarriage, flaps, and air brakes. Guncharger hose must be 
winterproof;.gun bays will be insulated in some cases, heated. in others, 
and barrels will be closed with Scotch masking tape, cleared by the 
guns firing, .Circulation of warmer oi] will be induced in the breaker 
boxes and in the hydramatic propeller dome, by drilling oil passages 
where necessary. Openings will be carefully sealed against drafts, and 
the sealing strips oiled with a non-freczing grease. An oil dilution 
system will be provided, and propane starting facilities may be 
installed, .A.clear vision window will be provided for.the pilot, 


Units of equipment which have been modified for nammteahdions at 
~65 to #160°F, (-54 to #71°C,) will be marked with a yellow dot, not 
smaller than a quarter inch in diameter. Lack of the ‘dot does es not mean 
lack of approval, but merely that the material has not RnR recor tentcaeting 
tested, A white dot. indicates tentative approval, . 


-Be Personal Factors 


Vesitl cations and ianietteadns erate is are only the Ragbandng of 
the process of keeping planes flying in the north. Proper maintenance 
procedures and.sensible personal care are equally important, Follow... 
rigidly tl the rules laid down for cold weather maintenance and operation. 
Get to be Neold--consciocus"— -Learn the ‘properties. of cold, "and its .. i 
effects:on personnel and machines. Some fear of the unknown is. 
inevitable; so know more and fear less. | . Ponty 


Aircraft can be and are successfully maintained in extreme cold. 
The job is tough, and downright uncomfortable much of the time. It. 
takes some ingenuity, but the main need is.common sense:to get the job 
done while avoiding the discomforts of cold and frostbite. The handi- . 
caps may tempt you to fix all blame for membaaiaes failures on een 
cold. Such ideas cause bad work. mete 


FACTORS OF PHYSICAL DISCOMFORT 


Work in cold weather takes longer. Physical discomfort, difficulty 
of manipulation of tools, possible.decreased visibility. combine to demand 
patience and good nerves from crew men, Simple operations like applying 
safety wire or. checking valve clearances may be heartbreaking experiences, 
because the choice is between two evils: either you risk metal-burned or 

frozen fingers, or you wrestle with awkward pliers ina, bulky glove. Yet 
such work must. be done, if our planes are to fly and fight in arctic 
weather. | Proper clothing and simple common-sense precautiorts can romans 
discomfort and inconveniences. ; 
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a keep warm end 


The. ‘prebtia ia. EON antes aattanating ‘aor Ga id yet 
In a word, warmth asec ptiy bulk, Naseer’ pial, 


a eas to. ili efficiently. 


fo, and aeaceiiy “The importance of probe? eiotiies cathe be tes strongly 
ers: emphasized ; footgear and gloves, especially, require attention, 
i 1. Footgear: This cannot be both warm and waterproof. ,at the same time. 
. Waterproof poe goes both causes condensation of body moisture,-arid acts as 
a conductor of heat, rather then as an insulator. Yet the secret of _ Rs 4 
ir ceisy tases in the north is to keep both warm and dry. . The mukluk issued _ 
is the most practical urd ‘serviceable footgear for extremely cold weather, 
in which the snow is dry, In warmer weather, of course, when ,slush, is on Nea 
the ground, rubber waterproofs are necessary. For complete protection, 
the arctic wardrobe should include at least 3 pairs of inukluks , and the 
Several pairs of inner soles. and socks which go with cache ON a ote aoa i 
Ri Body ieihiinn At present, -twe outfits are in process of issue: 
a quilted down-filled suit, wind resistant and buoyant, for use in extreme — 
Cold; and a two-layer suit composed of an intermediate and outer suit ey 
‘made of wind-and-water-repellent cloth lined with alpaca, both léyers of - 
which should be worn in extreme cold. Underclothing should be worn 
loose; severul layers of light underclothing, affording air spaces, are, iat 
warmer then a single, heavy weight Layers \ Saker sLeVhis should be wine ey 
resistant, but not ed ack : Se: 


poe. Be, Handeear Gloves are, of course, the indst difficult order to. Be: 
‘satisfy. Warmth uaaneede requires bulk, and bulk prevents the appli- 
Cation of nimble fingers necessary for work, A setisfactory compromise nee 
is to use basic light cotton, silk, or rayon gloves, plus the D-3 © oe 

“mechanic's glove, This latter consists of .a horsehide outer shell with. a 

a removable knit-wool inner Lining, hung around the neck by a thong, ond 
used as a warming muff when required, - a 


es h. Headgear: Any parka hood, correctly fitted and cinpier ay Lined, My 
will serve, It is important that the parka hood be snugly fitted, and HS en 
_ .that a strip of naturally oily fur, such as wolverine, be attached See 
_ around the facial aperture, This will prevent the wind from entering ae 
“at the sides; the frost which accumulates on the fur can be brushed off 
; with ease, An important general requirement of heedgear is that it | jae 
Re? cover the ears, which are easily frozen. The woolen ‘toque, and the mite 


io Sap, are other kinds of headwear, : : eens cr 
fs) ais. \ ie Mc ae 2 eh a3 PU st 
Pa. Bs ‘Preedutions 3 a ae bye te aay pa 
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F nai et 
3. Avoid Gheveuachi on: With temperctures at Lose ane cara are 
is danger of chilling the upper respiratory area through heavy breathing i 
» Guring overexertion, If, you find yourself gasping large breaths of air, 
put. your, head down and breathe from inside your wérm Clothing, until ree : 
a Can breathe normally aguin. Overexertion also leads to. depletion of. ay: 
we eres and chil. ef the body. - a eis a A WN a a 


AA 


‘ 24 race swexting: Sweat will, ‘condense within Shotning, ma ee 


i ae ayes 


cout 3 wr socks and underelothing. "iseye aeaewoaa Soa & ad 
your body. gets wet, If you, perspire indoors » ary your body or thees and — 
_ dry au clothes before you ere out, in severe cold weather. 


‘= Gasoline spilled’ ‘on. the, ‘hands or - clothing in Jubieero temperatures 
has an effect. similar, ‘to-ltquid® aire It will freeze flesh a few epeREee 
after contact. | 


he. Don't touch cold metal without | gloves:. The moisture of your skin 

will. freeze to the metal surface, or the cold.metal will freeze the part ’ 

of .the hand in contact with Lm An attempt at forcible separation will . 
rip off the skin, If you should get stuck, warm up the metal before 

‘ attempting to release yourself; an. onergency method is to urinate on the ‘ 

Point of contact « 


4 ei ye , 3 S . “ 


ae Insulate your. tools’ with velour ‘covers or wrap ‘the ‘handles with 
twine. Choose*tools which lend themselves to cold weather use; i ee, 
_Single-ended spanners and wrenches. Also cover all control handles in 
‘the plane itself. BP es Li Gs en Abst re a 


en 


% 


eS 6. Avoid prop wash; assist. each other. “rT exposed to it, by checking i 
for gray or "or white aréas of frostbite on fage. Thaw by placing ahand pr #3 
warm material over the frozen area until efrculation is restored. DO NOT RU 
7. Keep as clean as possible: ‘OL1 and grease on your clothing will ) 
reduce the insulating qualities of the fabfic; also remember that laundry 
facilities are limited. | 
“Tit. NEUTRALIZING NATURE ae betas hier aeaelher tiene Apes Abs 


At 
a 4 Se 


‘ Merely sitting idle and waiting for action, a ship can develop dari- 
gerous qualities, Its wheels can freeze to. the spot, frost can | develop, 
snow’can lie on the sowie in wait to cause ‘trouble. 


ty 


Ae Parking and and Mooring . 


ie de ee ae advisable that the parki ing area for wheel gear be sanded, 
or that grating, steel mat, fabric, grass, , straw, green boughs, or other 
insulating material be placed under the wheels to prevent freezing to’ ‘the 
surface, ‘Failure to exercise such precautions frequently résults in the 
tearing - off © large chunks of rubber when the plane is moved. ° 


2. When ‘Aedes are parked, expander type brakes sould be "OFF" for 
a half hour to prevent locking by ice formed by condensation, then placed — 
ON. Other types should be left ON, Flat-based wooden chocks will not a 
hold on snow or ige surfaces, Metal tube SHOCKS preperebhy with spurs, 
are a PethSr Block the wheels fore and aft. ee Ce | 

33 Nooring arrows provided in 1 the plane’ mooring "kit ‘should ordinarily 3 
be used. Mooring-is necessary because of the sudden winds which may ~ 4 
‘spring up. If no fixed anchorage is availabl¢, and the ground’ is frozen 314 
too solid for use of mooring arrows, a vartety of "de&d-man" mooring ‘is ‘i 
necessary. Dig holes jin the ground below or adjacent to the mooring points 
of the plane, and frecze hanks of rope, or stakes in- ‘thent, ‘THe. ky egcan may q 
Scand to be heated to permit digging’ of holds.‘ 


it 


“ 
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ha Mooring anchors of other types may be improvised. For parking on 
ide, two holes can be dug a foot apart, and a hole drilled through the © 
solid ice between the dug holes,” The mooring line can be carried through 
the connecting hole, On an ice-covered lake, if the ice is not too thick, 
chop a hole through, drop a log with the rope around its middle through 
the assets then jam the vices crosswise Maisie the iis and keep it tight. 


‘ Mooring lines shout be tight | to prevent the eaere from: rocking 
in the wind, A slack line is of Littlé value. At permanent stations, 
mooring bits should be installed during the summer, Controls are locked 
with surface control locks, rather than-with the locks..of the gontrol - 
cable system. 


‘5, Nose ee facilitate: sli the maintenance of tactical craft 
in cold weather, These may range from small, improvised structures, 
patched up of frame and canvas, to large, elaborate installations, built 
on skids or permanently located. The permanent structures are floored, 
solid-framed, insulated, and heated, fitted with tool benches..and storage 
room, with one side composed: of canvas openings equipped with draw ~ 
strings. Through these openings intrude the plane's nose and engine 
nacelles, This arrangement makes an acceptable hangar for all normal 
cold-weather maintenance, Types are available to accommodate one, two, 
and four-engined craft. A make-shift sheiver of tial sagrorned can be 
rigged, Lighting must be a il 


It is good. practice to wpetae a rink of glare ice near tha nose 
hangar to facilitate moving the craft in and out. If tre ractors are not 
_ available, anchorages for bleck and tackle should be laid in the ice to 
ees moving by a aie crew. 


6. Sweati ing: For tactical craft épesbbink in cold weathep, qutside 

rking has been found desirable, even though hangar space is-“available, 
Cold aircraft wheeled into a warmer hangar will sweat, as moisture con- 
denses on the cold plane surfaces. If not thoroughly dried through a 
process requiring the better part of an hour, with all areas vented, the 
plane will.fog up upon being returned to the outside temperature, and 
considerable takeoff setay will ensue, The necessity for dispersion of 
eraft ain some areas makes outside parking wandatory, ‘oF Courses 


«7, Frosting: When a ship is parked for the night, either the emer-— 
geney escape.hatch or some other opening should be left partly opened. 
This will permit circulation of air inside.the cabin or cockpit, and so 
prevent the frosting up of the windows which is cértain to occur in cold 
weather if air does not circulate and prevent noni tee from settling. 
Beware of felling and ariteaes snow, however, — vou : 


8. Covers are aciiebal: to arctic operation, and care-must .be 
exercised in their usc, There are covers. for engines, wings, tail surfaces, 
windshields, propellers, turrets, and air scoops. Putting covers on wings 
is fairly easy if they were folded properly when last remevéd. On fighter 
craft the covers can be installed by.one man, Three or four men, ‘however, 
are needed for bombers, Covers are tailored for each plane, Most of the 
work must be done on hands and knees, lest there be damage to the wing 
Surface, especially the wing tips, which are not designed to carry loads. 
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Care mist also be taken,with the de-icer boots,.which ere easily dameged. 
Cover tie-down ropes. “should be fairly tight to prevent“whip ing in the 
wind. The older-type, wing covers require slip-knots for easy removal 
with gloves on. Newer. covers, are casily installed ang . “removed with a 
pulley. and block arrangemant « 


On removal, before cevers are folded all snow ee be removed. 
They -are curried-in the plune, end cabin abate kk nay melt the snow, which 
will freeze when the heat is turned eff, Tears should be mended immediately. 


‘By Removal ‘of, ‘Snow, Ice, and Foat 


Condensution unywhere on a plane can cause trouble, varying in 
seriousness with the pert effected... You can neutralize this dengerous - 
factor by. getting the habit of certain. PheGenRss and "ety" sian how to 
prevent frosting, | Bak rune ere pt 

men kt, will frequently he found. ‘covering en aircraft. No inatter 
how thin the layer muy appeur, it, mast. be removed, especially. in the 
vicinity of the wing tips, where it Gun most, seriously. disturb. the acro~ 
dynemic quelities of. the wing. The simplest nethod .is..to sweep the 
surface with « stiff broom, preferably.one with a long handle. Hour 
frost will usually. ferm just us the gun is. rising, | on uircruft which 
have been dispersed in the open overnight. - Investigate for. it before 
takeoff. And we know thet creft wheeled from « warm hunger will usually 
accumulute frost as soon as it. gets outside.. Luss of lift-und treacher- 
ous stalling. characteristics cun be caused. by « very y small «mount of 
hear-frost, which will scriously | disturb. the airflow over. uw WANG 


Under some conditions, notably with rind haze, feast will ‘tan, 
so rapidly .that it will be necessury te taxi out to take-off positions 
béfore ‘remcving covers. Mopping the wings with elcohel und glycerine be- 
fore. covering will delay frost » Leng enough to hina takeoff. when. covers 
are Fate ; 


2. Snow or ice must also be removed...’ hincns will. not ee away dur- 
ing .the ‘tukeoff, “and then, once it hes become frozen to « wing ‘surfece, 
may be very difficult te remove. It can be swept off witha stiff. eroom, 
or brushed off with ropes thrown over the wings end snapped and sawed 
back and forth, . This is best done by: two men, ‘but it can be managed by 
one man holding the rope behind the trailing edge of the wing. It .is. 
usually. necessary to sweep the surface smooth ere: since. the: rope 
method does not ashieve a’ smocth annie ee Pema yet yx ss 


3, Ice can ay removed by, using jaeh enoug os poe t ‘oni pens it’s Too 
much heut will cause water to get into control surface benrings end 
freeze. Alcohol spray cin be:used us a; list resort to remove: obstinate 
snow. or ice from locslized ureus. Frost on windows, cen be removed with 
elcohol, gascvline, copper or stecl wool, but. metel, wcol' must :not be 
used on pli.stics, Ice on prop devices end blades. can be removed nec 
direct oP EAE clay of heat; Lake Be for ahock eat. : i 


i The wings und fuselage muy scuegube a a quentity of Light. plew-- 


ing snow wherever openings remain uncovered. Inspect four such, in.order 
to prevent tekeoff with un overload of drifted snow, Condensation inside 
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wings end fuselage, as well as outside, will result from shirp' “changes 
from moderate to extremé cold. Careful inspection must be mcde.te insure 
the freedom of ull controls and mechanisms from sueh icing, ‘Removal of 
this ice is difficult, and cwn generully be uccemplished cnly by oan : 
application of hext, since chipping may czuse dzmuge, 


5. The underdaitrd wee may collect ice asa snow; which may jam or 
prevent retraction of wheels, und hinder oper:tion of-locking devices. 
Loose snow also tends to blow into the engine nicelles on the tekeeff, 
and then freeze on retraction-so that it may be difficult-or impossible 
to lower the undercurri:ge.- A liberal .pplicction of ‘:nti-freezing eil 
will permit the icc to break-off when power is applied to the hydraylic 
jecks. 


6. Bomb bay doors doors ana fl 1up-operating gecr my ee Mek through 
accumulation of ice or frozen snow, :nd shculd be trested in the seme». 


manner as the undercerri:ge components, These prerts of pnceum: tic 
firing geur which are adjacent to the point at which the’ ‘compressed «ir 
*is hese hes should be simil: ply tre:ted, 


7” eek on the ompennsge may melt, run ingide or ever hinges ard 
’ tabs und thereafter freeze, Cleam it off, Inspeet for ice cll exposed 

hinges on flips, elevitors, .ilerons, rudders, trim tubs, ond borb bey 
doors. Remove snow p.ckcd in the curburetor intake. Carburetor screens 
should be removed for snow uperatich. Clean Antennce of snow and ice 
before tokecif, ; 

Seroney ‘ 7 a 

-8. Operi.te «il estesee elevutors, doadnes; end cll-trim: ups 
through their-complete travels, noting the force required, If excessive, 
investigute, This check clso luvsens greuse, or revesls*the usé of 
wrong grecse if seizure of controls his cccurred, frim tebs cre im- 
portant for sife opercticn, and since some ‘inecrporate a gcer box filled 
with grease, the diunger of frozen grease is obylicus, » 


9, If the aircr:ft is to remain on Alert, heet, whén available, 
Should be epplied to those portions of the craft where instruments, 
engine accessories, butteries, ete. ire located, - op 


10. Turrets should be checked before’ t-keoff, and opercted through 
the full renge cf treverse, elcvation, and depression, in order to remeve 
-congezling fluid from remote purts of the mechenism and te méintcim the 
temperature of the working parts, This will prevent sluggigh operction, 
and in some extreme instances,. the’ sticking of the turret, External 
power euprey meee Sere for pround checks. aged 


TV, MAINTENANCE CHECKS 
It can be seen from the number: of preezytions listed cbhove that 
etermal’ vigilence is the price of ecntinued oper:tjoq, Only if the 


réutine of cold werther maintenance becomes hxbit cnd second netuse to 
line mtn will the planes keep flying, Centain checks must peecme routige, 


we StF 
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Ae Sumps , Filters, Oil Lines 


“1.-Drain all fuel and oil tank sunos . Y-drains; and ee heioks? 
Kaulte Elaaie ,if no oil comes out of the Yedriin and cil tank isumps, the 
drains are probably Clogged with ice or congealed wil; upply hect to . 
thew. The dr:in must be locked immediately after the water is .drainee, 
er as soon as oi] flew occurs, Sifetying is necessury for drains not of 
the self-lcecking type, Hydraulic Pehere should be drained. at sleepin 
— intervals. aa ka Eel 


‘2. Fuel end oi] tanks bosies sinuudd be filied to full cupacity hae cha ls 
after flight. pee tanks re: require replenishment. ufter oil di Lutbes is 
accomplished, add «additional oil and dilute,. . gtoe: 


3. Fuel, cil tank, .nd engine crank~cuse vents must be free of ice, 
Condensation. muy permit droplets of water to form in the vent. a" where 
they freeze und-cuuse- ‘stoppage; Pemilt, & Collupsed or burst” bank, 


istee tehcra) eres in which ‘- moves aioe require greater. pro~* 
tection than those in which the flow-is rapid; and lines directly exposed 
to the flow of cold air require grester cure than those situated in the 
leepof the engine. Low pressure lines cr these on the suction side of 
the: puwp require greiter sttenticn thas high pressure lines, .s the flow 
can: he: -regtricted by only a maar che: whee of the ott ee Ss 


vig BEputs “snd Other He aulte Uatte | 


1. Keep struts clecg, This cxnnct we overemphesized. Immediately 
after -giluticn, wipe the shcek strut pistcn tubes‘clecn of «ll dirt, snew, 
-and-ice, using.2 rag scaked in the fluid used in tho strut, . Kerosene oon 
be used to. remove hard dirt,znd grit; then the pistcn must be. relubric: ted 
with. hydraulic fluid, Repeat the. cleaning before tukcoffy; Ice und grit, 
guickly cut..und speil shock ebsorber. pucking, speci: lly at low. 
temperature when it his lest much.cf.its resilience,. 


Fe 
After cleaning, keep the struts wrupped in cleen dry rags, until 
tukeoffe . Boets are nuw under” devciopment which muy climinite this. 


wrapping, but these must be removed ty-check strut height. 


mY In. spite of precautions, leukuge will] cecur und struts. wijl 
deflate, -Leakige is evidenced by fluid en the snow, . Instructions, en 
the : wists fustened to the etrut. Atself skids correct Andlebiene. : 


Bie. Hydraulic: Units, ith aS: bales panic fued 3 pump and. eames tae 
dicphrigns, pressure re lines ty brakes, ete, are likelysto suffer... 
increzsed leckage in arctic conditions, & and the fluid level of the 
reservoir must be checked regulerly te maintein preper level, Check 
hydraulic units through their whcle range cf cper.ticn, Prebsblp © 
¢cuses of trouble are bri ken lines, ice in the lines, shezred 
hydraulic pups, ruptured;diuphrugms, lew air preseure in the. 
accumuleter, and stieking of selectcr end relief valves, If trouble. 
continyes,, the fault may be in the $fype :f pucking- used. Repliugp . 

bf necesseryeace. rding t. T.Qs instruetions fur cold weether. ‘Tho. 
hydraulic Cune, which e.llects mst vf the m-istune in the system, 
must be ohecked for ice; but jce als solleets in cther purts cf the 
system, 
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replace th high-pressure cores ayn seots whic IN Peake 
iS cold temperatures. 3 Hatt Sicha fy 2) Ai Pa tesebahs' 


C. Control Surfaces eae | Vee . aba. 


There are several hazards to Pabricccprered control surfaces ‘especially 
prevalent in the north. Running up the engines in deep snow and also taxi- _ 
ing through deep snow cause pivces of ice to be blown through the elevators. — 
The removal and installation of wing covers frequently cauge injury to con- 
trol surfaces. Heat is necessary, in repairing tears in the surfaces, to 
prevent the dope from blushing, and thus preventing the patch from adhering. a 
A shelter is therefore necessary, but hot air should not be blasted at the Me 
patched surface in order to dry the dope, 


». A a al 


t 
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Never apply force to any fabric-covered control surface by leaning on 
it or gripping it in intense cold. Cracks or "ring worms" will develop on — 
the hardened, dope-covered fabric. # 


7 
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Ds Propellers 


Propellers become nicked, and require sandpapering ne buon teat snoothe 
Aeroprops especially are subject to "wrinkling" after taxiing through deep — 
snow, The pilot valve of the Hamiltan Stendard constant-speed governor my 
stick; the exterior of the electric head should be coated with airplane 
dope to prevent moisture from entering, In the Curtiss clectricy governor 
rusting of the rack and pinion gear may occur, Sticking. and rusting are 
indicated. by fluctuating. RPM in flight. One remedy is to drill a hole in 
the head of the governor and to-install a vent at right angles to the direc ‘i 
tion of flight, cercating a constant vacuum inside the governor head, =O 
Propeller governors are a problem, Any congealed oil or condensation will _ 
cause unsatisfactory operation. Pare , bs 


E, Anti-Icing and De-Icing Equipment 


Make sure that the hose connections to the slinger rings are tight- 
fitting, and operate the prop anti-icing system, Check de-icing equipment — 
during ehgine run-up when temperature is moderate or, in flight, when a 
warm layer is reached, All tanks for anti-icer fluid should be checked 
for proper level. De-icer boots are liable to tears and abrasions ceused 
by wing covers, ladders, wear, etc, They should not be treated with de- — 
icing oil. Sticking of the de-icer distributor valve may occur, rendering 
the de-icer boots inoperative. When coating prop blades with anti-icing’ 
fluid, take care not to get oil in the rubber fluid feed shoes, Propeller 
governors are critical, and ere impeded by any congealed oil or ORR A ASS 
tion, 


SOO ee 
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Two types of windshield wipers are in use at present, clectric and 
hydraulic, and each has its ‘own maintenance problems. The electric wiper M96 
must be checked for a sheared flexible drive shaft, while hydraulic wipers 
must be checked for sufficient fluid and pressure delivery. Both types 
of “Wiper should be checked with a wet eee. - yay nee 
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F. Electrical Equipment: 


Spark plugs, magnetos, harnesses, and leads are all Sub ject te 
corrosion, caused by condensation Inspection and cleaning are in 
order. At or below 23°F. (-50°C.), the aircraft battery should be 
removed if practicable, stowed and charged in room temperatures above 
freezing, Without such facilities, however, there is little object in 
removing the battery. Quick battery disconnects and accessible lecations 
are currently being provided. Portable generators should be used when 
available to build up the battery, Whenever possible, use a battery cart 
to start an engine or to run electrical equipment. Do not operate _ 
electrically heated flying-suits, turrets, or other electrical devices 
unless a suitable generator is kept in operation. 


The battery must be replaced if the specific gravity of the 
electrolyte fulls below 1.240, The battery charge decreases preportion- 
ately with the Lis: capelocciaa tik and freezing results quickly when specific 
gravity is low. 


G, Instruments 


Below ~31°F. (-35°C.), air driven flight and turn indicators may 
function sluggishly. Prior to takecff, ground heeters shaul4 be used 
to bring the temperature of instruments to at leust this level; and the 
level must be maintained in flight with cubin heat. 


Condensate or moisture may collect in the manifold pressure guuge 
line and cause stoppage. Disconnect the gauge and force hot alechol 
through the line to clear it. 


Electric tuchometer indicators may occasionally. feil to. operate 
immediately at the stert of the engine, but become sclf-heating when 
the generator cuts in. Allow a TIVE AP See OSE DYE Wwermup Berton 
before condemning the instruments. 


Directly connected oil pressure gauges should have dizphragms 
mounted in front of the firewall. The oil line from diaphrugm te 
instrument should bé filled with compass fluid. Autosyn trensmitters 
should likewise be mounted forward of the firewall, 


The plug valves of the instrument, vacuum systems often become 


gticky at low temperatures. To ensure satisfactory opereticn, , 


disassemble the valve without disconnecting the lines; clean the plug 


and the inside of the valve thoroughly, und apply a That film of low 


temperature greasey—-———-- 


Instrument field test sets utilize dry celis which have a very 
limited life (2-3 hours) , especially when subjected to extreme cole, 
or when not in use’ with the battery switches off, Keep the instruments 
in a wari place and expose them to low temper.tures for only short 
periods; or keep them well-wrapped in insulating mutericl when exposed 
for long periods at a time, and not in use, 
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y ceanuad snow and ‘ice. tires la be onus: equi Lpriert 

craft operated in the arctic. One type of tire suitable “for pepe nareaee 
has metal inserts, called "bottle caps", molded inte the tread. Another 
has lengths of coil springs molded int>.the tread, Tires and tubes must ; 
be mounted in a relatively warm place. Cactus proof tubes should nat be 
used in the arctic. Tires must be properly inflated for the lowest rs 
operating tewperatures anticipated, and with the full weight resting on | 
ea the tire. - Low temperatures harden rubber, and lew pressure will cause = 
3 - the walls to crack and pinch. if tires are first inflated in a wari hangar 
i 


they will lose pressure after standing in the cold, They lose about 150 
of their presdate for every 60°F. ee. of. stn dl ens 


am, Engine oil ands hydraulic fluid caus@ rapid AatareBeRLen of rubber. 
vas keep the tires clean, They should also be inspected for cuts or crechs 
due to cdntraction from the cold, also, ice has a tendency to tear etal — 
4 inserts from the tires during landing; if enough of these inserts are 

& torn out, the tire becomes unsafe and nust be replaced, es 


I, Miscellancous Se kph Bete ? . a 


1. Various metals heve different coefficients of BECPaRE TOR: and will - 
at therefore react differently to cold. It is necessary to reke allowance 
pen for dissimilar contraction of control rods and cables.‘ | 


‘ . 2, Cleaning aircraft at -40° is best done by wiping With gasoline, 

: then with a dry cloth, Gasoline is extremely denvérous on bare skin, — 

freezing it instantly. Windows and windshields can best be cleaned 
with alcohel, pay : : | 

3, Lagzing has been nade ordinarily unnec .essary by improved oi]. 

circulation, but long runs, particulerly to coolers and reduction 2ear, | 
may recuire lagving, This also refers to turbo-regulator balance lines, |. 
if not filled with hydraulic fluid, ilectronic re ulators are now 
being installed on multi~engined ships, A typiéal ‘lagging sonsists - 
Lapok Eglt eovering bsiions waterproof and flane-resistant ‘duck, 


4. Tools and tial perts may sinie out of sisht if seid down on the 
snow, Carry them in a belt kit, keep your box with you, sr ley dow, 
| some canvas or cowling on which to place tools and parts. In making 
«3 emergency repairs, or replacing cold ecuipuent, do not use too much 
¢ tension in tightening nuts, bolts, cables, etc, They will expand on 
Ne warming, and may dtl "freeze" bAgnt or snap.” a 
Spam * 5 at Na Lye 
RA 5. Solenoids may ste in soldi Weathen, and must ‘be esha Other 
parts that must be checked regularly are boosters and fuel transfer Re, 
motor; fuel shut-off valve; seating of dilution valve if the engine | 
throws oil out the breathers, or if there is less of oi] pressure; . 
_-—s—s exhaust collector rings and exhaust stacks, which way crack beeause of 
te rapid engine cooling immediately after engine shut-dewn; tishtness Of Ae 
s engine oil outlet cennections; shimmy a) and antenna shock mount. vee 


seh - Sh . 
_—sASII (Rev) | os 


io 
hike turn a cold engine ‘Shens or four EET De bs hand before en- 

- gaging the starter, If there is. resistance to.this. -hand turning, -do not — 
exert force, since you may strip. an accessory. gear. The start should not — 
be attempted until the engine is thoroughly free’and will spring easily 
when pulled up on compression, With a liquid-cooled engine, particular 

—oreare is necessary. The coolant pump might be frozen, Turn very gently, and 

oa At, there is ind ice aeceenies of ‘tightness, “apply heat and thaw out “the pump, 

* { as Os: a 
5 Oe It is hance ent to turn an engine over by hand erane starting in cold 
weather because the capacity of a battery is materially reduced. It | 

delivers less current at low temperatures because of increased metres uce 

‘resistance. Always use external battery, if possible, Army fields ar 
equipped with 6-10 generator carts, Starting without an external “power 
source is likely to damage the battery. For PRS the eit ok should 

. show a charge of 26 to 28 volts, — , 


He 


tl 


ee B. Spark and and Battery ee! aap te Ais aes dy a ‘i 


is _To insure that an adequate spark is produced at the. plug points, make | 
ws 3 ae that they are clean and dry. Proper use of the idle cut-off will” 


a 


i PPCduee.. accumulation of condensed moisture and. the possibility of, ‘ice comma 
tion on the points. The object of this procedure is to avoid leaving any 
| products che nee in the os halee acai | 


bent pean ‘Glue fouling nen, heigianad en, is to Ke ‘ees Af ia ae engin ad 
oe fails to start readily. Partial firing expands moisture laden air, which 4 
quickly condenses, leaving small beads ef ice on the spark plug. electrodes q 
y This: ASG. increase, with ach unsuccessful start, After, at most, three or 
— four. ‘unsuccessful attenpts, you must remove at least one plug from each 
the cylinder and heat to 65° or 75°C. (150° to 165°F, --comfortably warm in the 
een) to. dry the points. Replace and attempt to start immediately. If the | 
engine ,can be made to fire on this ininimum of one dry plug from each cylin~ 
der, the others will become dry enough to. eigen idiot iy a 


\ 
f¥ ! 


Bo hass Te echniaue cs a a 
se reas Be, ; ee ae wd | . 
ry. eee. priming is required to assure successful engine starts in (3 
extremely. gold weather. A jight priming should be given before the starter | 
aie engaged and then, while the engine is being turned over, the primer shoul 
be operated with short sharp strokes until regularity of firing results, | 


" 


Do not glans an engine until Pian are born aut: enady 8: engage the even 


ae  Cetnota ya, handling Of. the primer pump has fosautinay been a direct caus 
of the engine's failure to starti. This is what happens: when a start is 
ote be nade, the PLS or crew ehief will prime ibs engine, then ren’ u 


Meno s 


Pe “ 
. ere Blow dome into the oer sylindor end S47 ustion space 
resulting in bent rods or broken pistons when the’ ‘engine is ‘tiaeaed over. 
Operate the primer, then, when you engage the the starter, and operate it cat 
forcibly to insure that the fuel is at “Least partially Seen and ach 
tc dise J finely divided to burn satisfactorily. hae 


/ 


. When starting from cold, it may be necessary to ee the engine run— — 
ning with the primer before it will pick up on the jots. Anticipate this, 
Keep your primer operating until the engine is firing regularly. Remembcr, 
your first athempt at starting is your best. ks 


An easier start may be obtained ad; hot air blast: is directed ihe Pat: 
the earburctor air intake while the starter is engaged, Warm-up is further. _ 
facilitated if carburetor air is put on hot as soon us the engine is firing © 
‘regularly, Apply heat slowly and only in the amount the engine will sane 
without backfiring. . 


» Regulating Oil in Starting ees gl : cA Ragin sR 


The engine should be started in the normal manner, edb hut regard to 
the oil dilution Syston, hiss BaP engine 1s picsbsenrins panacea’ and high 


if that Pivetaates. or falls ack sion the engine REM is Sngeonenh The vise (om 
er cosity of the oil can be decreased by pushing the dilution control momen— — 
geaas several sanbibedy This cciakeidegh4 wiaee me weed. with caution, because 


4 


ing the engine pump with pure gasoline will cause an engine reblaiped- thes | 
& gasoline may cause the oil pressure gauge to indicate sufficient Preah | 
i and give the impression that oil is flowing when actually it«iernet, Oia 
Be. dilution after starting is suggested only if-time and extreme temperature — 
Bsns: conditions do not permit ongine baked in the normal Manos So ek Sat 


If there is no oil pressure after the cngine he aonb runing’ ron 30. 
‘seconds, or if oil pressure drops after a few minutes of ground opetegiens | 
‘the cause may be: ae blown lines or oil coolers; b. congealed oil or ice — 
in the Y-drain; c. ice in the-oil tank sump drain: if no oil flows, heat — 
must be applicd and the water from the thawed ice drained; de foreign tas 
terial in the oil strainer, indicating that engine failure is the cause cS 
low pressure, If the oil tank sump or Y-drain. is frozen, or oil lines or 
coolcrs are blown, indications are that the pilot did not properly. folpons 
rite shut-down es dae . . ; . ssa ing ita 
.- ; x Aly } 
Si Note: Cowl flaps beast be kept open for all oped operations, and non- 
2, essential ¢ cosie isk tise units sek be ke pt off adie egiioninubae cae ie 


ee 


PvE. OEL DILUTION a ne : | | 
oe. The oil-dilution aysben, is. oseentéa ly a method of tpaueting the eeeiik 
ee of the oil in ‘the engine and in the tink, so that the oil ‘flows froely 0 
“enough to permit the casy starting of tha engine at low temperature, The 
«procedure consists of diluting the oil with gesoline cbtained from the fuel | 
eth System. This is done imuediately before the engine is stopped, when a cold 
ga is A Mes otpecet later, ee as the high sae torque of a ool 


~ 


ee. for bie tnebal ation of the Honor ‘Oka, it. av ianyant requires 
maaetle change in any aircraft oiling system. A line is connected from the 
fuel pressure line to a special "Y" drain cock in which a spring-loaded | 
| poppet valve is installed. This valve is operated manually from the cock- 
_ pit, and before the engine is’ stopped in cold weather, a small amount of 
fuel is allowed to enter the oil-in line at this point by holding the » 
dilution control open for a short time while: the engine is operating, 
This permits the diluted oil to replace the heavy oil throughout the 
ae _ entire engine, The thinner oil facilitates starting in the cold later. 
Some of the diluted oil is returned to the hopper in the supply tank 
_ during the last minutes of operation; this diluted oil will be the first off 
eee come into use at the apeai start, insuring a positive cues to the engine 


ae Operation of of the System 


F Certain modifications of’ paren techniques,’ ‘and certain new 
Serene must be Aeamned to insure proper dilutions 


; 


et Technique: Before ecibesrie the engine, when a sci Pana start is. ¢ 
aptel eipated; hold the oil dilution control in the "ON" position fom the | J 
proper period of time, depending on probable air temperatures. When the oil 
emperature is above 50°C, (122°F,), of] dilution is not very effective, “ 
ce. fuel vaporizes at 70°C, (158°P, ) and above. ‘Furthermore, gas fumes 
. from engine breathers are a serious fire hazard, If oil dilution is intended, 
and engine oil temperatures are too high, stop the engine and let the oil | 
- €001 to below 40°C. (LOA°F.), then restart the engine and dilute. During sub- 
Da — Zero. temperature, where a long dilution period is “required, ‘the engine oil | nay 
© above the maximum 50°C. desirable. It may then be necessary to break up q 
he dilution process” into two or more short’ periods, This interruption works | 
T ‘ther advantage nor. detriment to the procedure, If the oil tank needs 3 
servicing, the dilution process must be divided, part to be accomplished be= 4 
fore, part after the oil tank is serviced, After dilution is accomplished, 
shut off the engine in the normal manner (except those engines which must be f 
sped by shutting off the fuel to prevent after-firing), but continue to _ 
the dilution valve "ON" until the engine stops, With an engine which | 
ist be stopped by shutting off the fuel, stop the engine first and allow “ 
to cool, then start it and dilute the oil, After dilution, stop the engine | 
‘orpedinies bis the switch, holding the» bose ete hsdace the engine stops. 
aM Notes: Acpbins Gut oil dilution results in Setar oil Lines and 
Lomo cooler eores, as well as difficult ‘etarts and Leann ener 


) 


is ae: Pie 3 “the t tables below edtentia (a. o: the por eent of. etl otdon 
volume Perired to ee St “wiscositios meted each oageenanenas 
ib (b,. 5 


rs ie be cee ; . 
Rts Ay, a, 
Ny cede by say Cer! 
ah vw 
i Bok le 4 Fass 
; le 1100 
. ' ee ee ee 
y ’ nee 
’ ; h 


PO tae ee 2 “are a » (-46e0), (5180) 
Raat Aor Tenporature ROR TOP R Segoe sae eee) ae 
Per cent dilution 0 a, AN ee 30 50-c; :9.. Sona . Z 


ie) « 


(b.) At each of the following temperatures, the dilution switch is held on 
for the proper number of minutes, then the engine is stopped, and the 
switch released: Be 


> 


perpen ore | ground | 1,0 to -12°¢ ~ =12° to -29°C ~29° to “460. ‘a 
_ temperature: | (140° to 10°F) (10° to -20°F) (-20° to <519F) a 


Hold auittoh WONT OS gine ee 6 amity Gmina 


Cy ie ne OE Tae ERE, ge eee ee 
& ; é Ke 
- L } : 


For anticipated ground temperatures below -46°C., add one minute be ee e 
) the indicated time for cach 5°C. (9°F.) interval. Deviations from ees 
these dilution periods, if found to give satisfactory PesWles yoH0e Bea 3) 
: authorized. Je 


Be Precautions e ay . coal en we bats of a5 


Oil temperature must be maintained below 50°C. while diluting. If . ) 
oil temperature continues to rise with the oil cooler shutters. open, close 
the shutters, since the oil in the cooler may have congealed. Dilute ab.’ 
idling speed (1000+2000 RPM). Avoid spark plug fouling. A short accelera- 
tion period of 10 seconds at the end of 2 dilution run is usually satis- 
factory to clear spark plugs. Under all conditions release the dilution 
switch only after the‘ engine stops. rae 

Engine oil pressure must not be permitted to fall below 15 pounds per 
square inch. If necessary, stop engine, wait 15 minutes, and continue © 
dilution. Operation of the dilution system is indicated by a substantial 
fuel pressure drop. If this drop is not obtained, investigate; the dilu- ae. 
tion solenoid may be stuck, the line plugged, ete. e. ’ sakes: 


nt N 


On all airplanes equipped with Hamilton Standard iooieate propellers, Fi 
depress the propeller feathering button for a 2 to 4 second interval, or a. 
maximum change of 400 RPM, and pull out. Do this near the end of a Dcneleters | 
dilution minute, Repeat three times, This will displace the undiluted oil | vn 
from the feathering lines which would otherwise congeal and prevent : 
feathering; it also provides diluted oil from the hopper so that energeney oo 
feathering can be accomplished under extremely cold conditions, (Note: A 
slight emount of oil leakage through the blade packings is to be, expected. he 


es ee Oil dilution as described above is not applicable to the Sai 
V-1650 engine, which will not scavenge satisfactorily with diluted, ofl <. If aes 
oil dilution is used, the engine will be warmed up normally and tested at ve 
high RPM for 90 seconds $0 determine that loss of oil through the breathers 
will not occur. If oil discharge is noted, continue warm-up to evaporate. a 
the fuel in the oil system, If oil is expelled from the engine breathers. <: 
St during ground run-ups, check oil level in tank prior to release for takeoff. 
} These precautions are necessary to avoid loss of oil in flight, } ve 


) 
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Niet ey ae rg Be. a 
jhould Be nperet ed in | eee te expel al 
During the last, two ae of the,’ 2 


- ae low £4 eh boost position, this: to be accomplished ina minimum 
period, we 8 seconds « sun a 


ay Dilution Cobb eal tous, Some aircraft arc equipped with an automatic 
oil dilution controller switch in the cockpit. This device is designed to 
lose the dilution valve when the dilution in the oi] system reaches a pre- 
‘set. percentage, The procedure: Set the desired dilution percentage on con=— 
trol unit, operating engine et 1000 to 1400 RPM using lowest RPM which will 
maintain 25 PSI or more oil pressure. The dilution switch is then turned on 
"Automatic", Fuel pressure will noticeably drop or a lamp will light to a 
indicate dilution is taking place, When the desired dilution is reached, 
the control shuts off automatically. A placard in the cockpit bears in- 
cat cal If the sie baicape? does not function, dilute manually in the 


a 3, al Scavenging Sata: O11 dilution may have an adverse effect on 
an engine oil yeti lleva cmere'ed wees is inadequate _ on. critical,’ oe. 


ithe engine Rene 9 systen bo break ae: and discharge oil through a 

_ engine breathers. This condition may result in the complete loss of ali 
ngine oil ih a short period. If the outlined procedure is exercised. with 
sath oe Panett ee aitfioultics will not iene peteaeh High hag 


Sane bitines remain ena, If oll di ochaneé gaaties at ws fe oltre Lb 
ean be stopped by reducing power and RPM immediately. Satisfactory dilution — 
should be based on experience with similar conditions of engines and antici- — 
pated weather temperatures, Once the oil has*been diluted, it should not 
> » fully diluted hacbertel until after 30 minutes of oparating - time with oil 
temperature above 50° C., the conditions necessary for complete vaporization 
rc. fuel in the aes if a short. ercune run-up is hee and the BLans | 


ee gay aay, The ane sf aitukion pars, ae is in a simple proportion; 
Time in minutes of ground run is to 30 minutes as time of redilution 
“required is to full dilution, If the run-up at above 50°C, took 10 minutes, 
-redilute one-third. The a Da iene at shut-down should in no case be 


» | 
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ie On ores which have ‘unsatisfa ctory eSavenilie Yoevans 3 it may be . 
“necessary to ground run the engines to boil the gesoline out of the diluted 
i ngine oil'before takeoff in order to avoid loss of engine oil in flight, 

rdinarily, the procedure is to operate an aircraft engine at normal operating 
uperatures for about one half hour to permit the fuel in the.oil supply. to — 
porate and cause the oil to resume its normal viscosity. High tempera— 

res will reduce this time slightly. If necessary, immediate takeoff may be — 

2 after oil dilution without the normal warm—Up; provided there has been 


sc in oa}, Vemma ravine and the oil pressure - is steady. ch Maar cee. 


k ‘ 


08 bocce! t rf an diet es equipped for oil dilution suddenly shiewem 
“in oll ule ane or PiNiene at out of the bre cchh eecerk mim i 


: tion causes a dase of gy pressure, agpectng ee operation wil ) 3 
when the viscosity of the oil is restored by running the engine and AEE 
ing the gasoline in the (O8Le 


IM. ERSION HEATERS 


ie ‘Sonne 9a; immersion barton are naioceenndy! ee starting and hood nals ee aes 
_*, used unless difficulty is encountered with oil dilution, Oil tanks are pro 
vided, however, with receptacles to permit the use of 1lQ-volt AC immersion 
heaters, which are clectriczl resistance elements encased in a tube supplied 
-. . with onergy from an outside power source,.. Under no ciroumstances should the 
| '\ heater be csnnected with the airplane battery. If used, it should be con- 
|) neeted toa wit ee cart, or generator. . we 


: The of] level in the eee Rae be checked to insure ‘that the heater is. 
entircly submerged. Immersion heaters should always be installed before — 
the oil has cooled, and should not be relied upon to thaw congealed oil; 
such oak docs not Karman: te nin will carbonize about the heater, and. t pune 
Bae ALL: immersion heaters requira a ‘Lo-volt power source. Two sizes have _ 
ee been standardized, 250 watt and 750 watt, Use the 250 watt size in self- 
sealing tanks. O81 immersion heaters are being made ground equipment as 


oe rapidly as possible. (Certain types of planes will retain the heater 

% permanently installed until altered to accommodate the filler neck, type. ) 
. Immersion heaters are inserted through the cil filler cap and plugged pies 
i the power source. They are removed just prior to starting, and must be 
Be ‘thoroughly cleaned to preve sant adhesion of caaestili ak ae wild cont aa 
Bi | the oil when the heater is next used, | ‘ 

; a a 3 

¥ Goint tus, eilcaminkeis: is not niabeabeaes Two=toafour-hour perkods of. opers- 
tion, with similar off periods, will be sufficient to keep.the oil in the 

a tank fluid. Note: Type L+2 oil servicing trucks will have a gasoline 


- |, burning 0il heater installed beneath the oil tank in order to, provide ht Ole 
: ‘nas for servicing airoratt. -— T 50% fener . 


YUL, EXTERNAL -HEAT 


(oe! | While :of3, dilution and immersion heaters ploy an important. part in cold 
-. weather starting, they must be supplemented below -20°F. with external. heat. 
And it is desirable that such external heat be applied at zero 0, (32°F.) — 
or below. With a combination of external heat and either oil dilution or 
immersion heat, successful mesehe have been made in =65°F, Vane retneie: 


\ 
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Sees ce 
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A. Types of Heaters ' se eal 


| ; A number of standard heaters are available, all of which burn a eerie 

air mixture, The resultant hot gases are directed to an gven surrounded _ 
by copper fins which radiete heat. Air is then passed across these hot f ns, 
becomes heated, and is directed against the part te be heated, ‘There are 
three general classifications: vitae ee space heaters,” bei Sahin 


ri ts ter dec Andenennont units having their. own engin 
Go lower, poy hoe exchanger, duct. system, and fuel tank, They. may be moved 
fee the place where heat is desired, This type is designed for. any kind of | : 
_ heating job, but its chief use is to preheat aircraft engines and accesso | 
_ ries. Another, hand-operated prehcater, called the Hand Crank, is used to — 
preheat the engine of the large preheater, to heat batterics, wheels, and 
parts where a quick application of heat 4s needed, Note: Type L-2 oil _ 
) trucks will have a eta ib sania eK heater installed for sie car ce hot — 
pe to deahiaa 4 


ss There are Sales ainda: of ground aeaehete used by the AAR, the Type D- 
and the Type F-ls The’ D-] weighs 183 pounds, with a capacity: of 60,000 BI 
_ per hour, and an eight-hour, supply g asoline tank, It is mounted on. retrai 
able. wheels, and has auxiliary sledge runners, At temperatures down to | 
ay oy (-20°F,) one Type D-1 heater will keep two engines warm;.at “40°C 
(Horr. } or Lower, one D-1 heater is required for each engine» 


7 The p.: Heater is a large pantie ground type with a capacity of 

- 250, 000 BTU per hour, Although both heateré may be used for the same pur- 

“pose, the Type P+l is preferred for aircraft engines because of its higher 

heat rise at the duct outlet, its lighter weight, and greator mobility. On | 
_ the other hand, the Type: F+l with its grestor volume of heated air, is pre 
 ferable for the heating of portable maintenenee shelters, teuporary we 

ange, or the interiors of smpsanlelg 


nae ‘The hand-operated . hoator en a two-hour hel edidies supply tank; sues ; 
ate pounds, is ignited manually, and has an output of 25,000, BTC per hours* 


_ It is useful for quick warming of small mechanisms, At =29°C. (~20°F,). 
gy: 


- 100 octane gasoline is necessary for it. This heater should not be used_ 
ride neat ta or. Pinaiake ewe ship since the ne one air it delivers | 


ies 


Be, Conditions re Use of Heaters 


ee Heahene ee be kept shditered een warn te they: are Pv Siuphiion 4 wie a 
oe: As a last resort the hand-crank heater, or even open=flame Care: 
pots used with came and ingenuity, may bé used to preheat both Type D-1 a 
‘Type F-1, ‘Two standard methods of keeping the heaters warm are now in er 

relopment. One involves the use of a small shelter in which the heating - + 

its and their power units are kept, the heat for the shelter being pro 

ded by an Evans Stand-by heater, The other method utilizes a sledge on | 
| having an insulated cover, and also warmed by a Stand-by heater; this @ 
- sledge will hold a Type i rnb seme inal a. lash c-13 aiacermpat ’ 
‘ ower aaa } | Ob acai 


m4 15 tie is ah wich 
{ . “ 


“ yee nseeber of thesk ediiciias $6 ava dinbies the henbone may be see . 
Ri covering a number of thom with a large tarpaulin fastened dow to — 
the ground at the edges, and dion: inserting‘the ducts of Stand-by heaters 
levip gabe Seeing: ee scaaiaead ot : athe re qepeniy ony the Bevel 


nam poner ees on yes Nene Re. ane fare aa Pag Maysrer cs se ate eae ae cael toe Stn oe ne 5 ih 1595 PT. it a 


_been accomplished, except when it will be expected that ground heating fa-_ 


 A-cowl door is situated in each engine so that sufficient heat is <i a 


If the craft is to be kept on alert, heat must: be applied to bomb sights wis 


should be available where needed. With these two facilities and proper 


~ not be accomplished, all the oil must be drained into clean containers and 


ee ne the jerigings The beet sat eeat he for the oil is i er 80°C. (1589-17 


rene boca SX ih Te 
a: : applied to engin . ma : l 
Saeed preheater has three ducts, and ca .S simultaneously. 


to. the accessories section; the instrument panel in the cockpit must also 
receive heat, In extremely low temperatures it may be necessary to dircet 
the three ducts of a heater into one engine cover: at the forward lower — 
section of the cowling, at the oil cooler, at the accessory section, — 


Heat should be applied to both the front end of the engine and to the — 
accessory section until cylinder head temperatures reach 209C..(68°F.). 
(Standard engine covers of 7.9 ownee duck are provided with sleeves for 
attachment of heater hoses at the important points ; correct covers, or tight- 
fighting mkeshifts are essential for proper engine heating.) If sufficient — 
heat is not available to warm the entire engine, concentrate on the rear 
accessory ot — second priority on the nose genes and propeller hubs ‘a 


Carton: Do not permit: hot air from hoatars to blast against ignition 
harness, flexible hose, self-sealing tanks, or other rubberized or fabric 
materials unless the hand can be held without discomfort for at least one 
minute on the part. Do not apply heat directly to oil tanks having self- 
sealing liners since these liners will melt and cause the failure of the oil — 
system. Because of the insulating qualities of such tanks, several days of 
above-freezing temperature are necessary to loosen congealed oil in the syste 


Below -21°C. (-6°F,) heat should be directed at the instrument section. — 


AFCE batteries; a temperature of a ey (36°F,) is necessary to insure: 
immediate operation, 


1 


EMERGENCY PROCEDURES 
A, Continuous Operation = | Ta Py ee 


In extreme cold, without adequate heating facilities on hand to assure © 
engine starting, it mary be necessary to keep the engines running throughout 
the lay-over period, This is practicable, of course, only if fuel is suf- 
ficient for the necessary time of ground running at 1000 RPL, and for flight - 
to the next source ‘of fuel, A crew member will have to remain on watch 
while the engine is running. Occasional running up to 1500 RPM is necessary — 
to clear the engine, and oil pressure should be maintained at normal even =~ 
though it is necessary to bias TH the sae dilution opatairctaegss to ne vagiox 
oil of ag et 


This should not be necessary when the proper dilution procedure has 


cilities will not be available at starting, and that temperatures will be 
below -20°C. (-4°F.). Ground heating equipment and auxiliary power supply — 


dilution, starts have -been made in outside air temperatures as low as ed es 
When outside heat will not be available for starting, or when dilution can—- 


stored in a shelter above freezing, Where warm storage is not available, 
the drained oil must be heated. on a stove or a flame pot until it flows 
freely, and then it must be poured into the oil tank Sime tiietio ay before sta 


ie a i Use fpsrisl): oil Gils: ueniaens makers chenabee: engine. 
2. After shutdown, drain sufficient oil from the system to bring Phe 
oil level to two-thirds of its total capacity. eer ; 
3, Restart the engine and run with iegveyS over cooler if necessary, 
‘until oil temperature shows 50° to 60°C, (122° -140°F,). - 
- -', kh, With engine still running at 800-1000 RPM,:- slowly add enough gesolin 
at the oil filler neck to fill the system, This gives a 2:1 ratio of oi] | 


to fuel and will produce some dilution of the oil adjacent to the tank hoppy 
5, Restart after 20-30 minutes and give a second dilution, using sib 
the normal dilution procedure, followed by final shutdown. ) 


On ney ae Gaution: This is “strictly an emergency procedure ‘to. be used onhy. og 

“when immersion heaters are not available and when equipment is lacking for 

- draining and warming oil, ‘Also, when the fuel evaporates, only two-thirds _ 
of the total oil capacity remains in the system; this must be sufficient _ 

for the flying that will be samen to een a new oil supply. . Cae 


f 


ue coonant eh ee 


if proper ree anus is meinbadined , and particularly if ground heaters} 
are utilized for starting,. draining whatid never be necessary. If it bee | 
comes necessary, however, and if heating facilities and clean containers are} 
available, the coolant fluid may be drained, warmed, and replaced in the  ~ 
_ system just prior to starting the engine, Warm ecolant materially assists | 
in starting, | The coolant should not be drained until its temperature drops — 
to 5° or 10°C, (41° or 50°F.) in order to avoid sudden chilling of engine | 
parts. Always leave drain cocks open until just. deans the heated coolant 

ae a8) returned to = cr Se reap | 


aroun INSTRUCT. ons 
wien extreme cold yesitiee an. aireraft. lay-over nedesaory, hie normal oil 

- dilution procedure may be revised to provide additional fluidity and safetye| 

iar the engine has been started and diluted severel times during a lay-over — 
of several days, it should be grourd-run for at least one half hour at nor-_ 
mal temperatures, prior to takeoff, Also, check the oil level, which may | 
have fallen considerably because of the evaporation of the gaanline used in 
dilution, This warm-up and check will help eliminate any excessive dilution) 
which might cause oil discharge through the sarhee eig or ened in oil pres- | 
. hhc pili high power take-off or, operation, ack ho 


i 
at 
tes 


‘ee hen extrem. Cala yi when tie’ lignes must be pea ah tie ‘ei oth mie ade- | 
ies ena heating facilities to assure engine starting,, it may be necessary te 1 
» run the engines poriodically through eid lay-over period, - The cylinder | heady 
ie. hi ssnnertnin should be kept above zero U + (32° Fede . . 


v 
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Lo Por: bese eynovane, the hat eniy Cascké be Saeed and encmed des a warm 
, and the oil and coolant systems may be drained, If, during the la 
‘ enemy rises ) Above freezing (32°F.), drain all fuel systems 

4 Sesractiateiimtea ket cane the Lap alana : 
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PART II--ARCTIC OPERATIONS 2 yi 
Rr \ Ait ; 


I, PREFLIGHT gt ee ey } ee 


Operations in be North require considerably more npetinani prepa— 
ration than is necessary elsewhere. The relative importance of this vart 
of flying technique cannot be overstressed. A mission may fail disas- a 
trously because of improper attention before the plane leaves the ground, 


Many of the precautions outlined in the section on maintenance apply 
equally to air crews and to ground crews. These involve personal care 
and maintenance checks, including removal of frost, ice, and snow. 


- 


A. Personal Ehensutle 


. Remember the effect of mia wand on your, ict: You will wear . 
gloves, of course, but just to make sure, wrap tape, cord, or cloth muffs 
around control sticks or wheels, throat or hand! mikes, and anyother 9), 
parts you might have to touch. | | | ; + 


— rs a 
tee a ee) 
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Negiect of emergency equipment has caused death or misery to. many 
flyers forced down in arctic wastes, \Nowhere is survival equipment so 
important. Your plane should carry as much as possible of rations, extra 
clothing, sleeping bags, and heating equipment. This equipment should bea! 
checked before every trip. ; je 


* 


oe 


A personal precaution that requires cooperation is the care iia 
taken about running up engines to windward of other planes, personnel,» 
or ground installations. Prop wash can cause quick frostbite, anda 
blast of snow or moi sture-laden air can undo hours of maintenance work on 
other planes. 
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gf Even a very thin layer of Suen. an eighth of an snck we wil sa 
4 alter takeoff characteristics. Loose snow will, not blow off during take- pass 
pe off and may result in refusal of. the ship to leave the ground until a ee: 
Be dangerously high speed has been reached; or worse still, in a stall dur- — 
; ing the initial climb. kemember, the thinnest film of ice forms a base te 
upon which more ice can and will sepEy. form. . ENE ae 


Frost will usually form on the windows wiiher while the engine is- 
heating, or when the crew enters the machine. This should be removed mith 
alcohol, copper, or steel wool. Light mist forming on the windows will 
usually disappear when circulation is established, 
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x ‘5 . aa Nak it hee Rebtel 
gt Oe ea Spe eaN ee Fie sh sera US Pay Taeree On. ee ONE pane rae bre £1, there 
Sieh gece Sra Ae De eR Bi Del ae ale coats i ea ra EB a rt ar ee ae See a 
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> plane is int : ot st id 
“e An obvious and Wa ae of ‘preflight techri ue is to check ; 
bt 1 and auxiliary control hi:.ves and surfaces to find particles of 
6 or Were: snow thet ight cause jams. Check all controls to insure free 
and casy movements , and operation to full travel without blockage. 
Another job is to check the pitot heat on, and to make certain that heat 
; is available for the wind shield, 


: In all of these operations the air “orew should be on hand well in 
advance, in order to cooperate with the oe crew and to sed dat and 
Sesh preflight preparaltean, ite 


; a. vente 
- Some of the precautions thet must ee taken on tie desert apply also 
to taxiing in snow, The. same general warning applies against running up 
engines or taxiing to windward of other planes or personnel. — 
: then. taxiing in loose snow, hold stick or wheel well back,. and keep 
momentum. Avoid abrupt turns, but if you mist make them, use a minimum 
of differential braking; otherwise the wheel will pivot and dig in. 
‘Tricycle gear equipment is particularly difficult to taxi in loose snow. 
_ The nose wheel has less tendency to trail properly as the depth of the 
 tire-sink ‘increases. | The smaller diameter of the nose wheel can cause! 
or Atl to dig in even while the main wheels move freely. Thus the nose an 
el ae snow takes the full thrust of the engines, Raising the elevators 
; ee: gunning will result in the caving 
thus abused, even if it does not collapse, 
e packing Etant epi tts leaky pee nee 


Jif you must stop, select a relatively hard standing, Ses uo shard 


Apply sutta okey brake while taxiing to generate aoe frictional 
boul to. dissipate any ice or moisture. Use sufficient engine power to 
require use of brakes. This will serve two purposes: to.dry your brakes, 
and = maintain engine nee 


“Obstacles may be hidden by fresh—fallen SNOW. Match out. | tf frost- 
os Baers: in ‘hiewal De not operate electrically heated ‘unite which are” 


“yea ye consid boa ages Laas the © mkeoste cout i ete a pioeesbatses 
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ss BB ae: Fee e ar ee 


Shas main difficulties must be vbvabenes in 7 eee a plane off nes 
ound in arctic conditions. Any one of ere can be Rennet nous) Nee the 
rienced | oe ack em one cea Be 


ee aes all the pen, oe pene crew. yen aie, ae 
during maintenance and pre-flight periods, there cam still be ecipaeg ye . 
icing or frost formation if ground haze is present during the actual a 
off. The pilot must be prepared for this, and be able to handle his craft 
during the time it takes for the windshield to clear up. a 
_On newly formed snow, or on a dull day, shadows are not visible. © 
An effect somewhat similar to that of glassy water will prevail, and it © 
-. Will be impossible to judge height after leaving the ground. Pilots who Wie 
iss thought themselves at, a safe height of hundreds of feet found their planes 
a plowing into the snow, or dragging a wing and wrecking the craft. This 
phenomenon requires the use, if possible, of some reference point or oe 
substitute for a horizon. Such reference points can be fur to the side-- 
trees at a distance, familiar knoils, hills, river banks. Any object, the 
size and characteristics of which are known, will indicate the approximate — 
surface, although the runway ahead may be entirely blended in milky iste) 
Avoid staring ahead when there is nothing to focus on. In any event, the 
pilot should be prepared for instrument takeoff procedure, or to go on 
instruments, since instrument weather can develop at any time. 


‘ ie Bezes = 


B. The Takeoff Run 


In taking off heavily loaded aircraft from snow the run can be 
shortened by using the lift as early as possible to reduce the weight on 
the undercarriage and thereby eut down ground friction, It is a matter 
of depressing the tail slightly after "stepping" until the best planing 
position is found. This position is indicated by an increased rate of 
acceleration, and can be anghiy sensed. 


On snow an optimum running attitude can generally be found for fae 
each set of conditions, and this will usually be with the tail somewhat’ 
lower than for normal takeoff on a hard surface. When snow is rough or aN 
sticky it may be desirable to pull the plane off with the tail well down, © 
and then to pick up flying speed,,holding the plane a foot or so off the ~ 
ground. In heavily drifted snow, the pulled takeoff is practically . 
essential in order to avoid damage. The aircraft will usually be thrown ~ 
into the air, and just before it settles back the tail should be brought — 
down as far as possible without stalling, and the ort held in the air 
if speed is sufficient. 


a 
¥ 
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These procedures do not apply if emergency makes necessary a 


aa 


pe takeoff with frost or snow still on the wings. Under these conditions, oy 
ye the craft should be allowed to fly off in flying position, and on no 
a account pulled off the ground or climbed steeply. The possibility of hy 
Ae stall with iced wings has been made clear, and this stall is abrupt and. — 
‘ dangerous. Takeoff should be attempted with snow or ice on Manes orth ; 
Pee when there is no choice, 

a a After takeoff from a field covered with snow or slush, the land- — 


ing gear, flaps and boxib-bay doors should be operated through two or three _ 
complete cycles, to. loosen ice and prevent freezing in the "up" position, 4 


Fi 
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. tex takeoff gai id. intel ig 
aa Poiat will nininize the possibility of such ice Phrase yr artey 
The trouble 13: eg ‘frequently encountered 


\ Hiih moisture montert. pei seat cee ais indicated by large snow 
flakes; in cold oF, sual the snow forms: in — hard cof eitnagie: : 
cae Idling or taxiing with yueeeie power at low Lanpdcasine will allow 
_ the engine and carburetor heating devices to cool. A sudden attempt to 
take full power from the engine will simply result in ete gas and spitting 
‘and may contribute to aieienivintil ieing just after takeoff. 


1 ae! The engine should be thoroughly wart, aiid opened to full power 
: gradually. The initial rush of air through the carburetor when takeoff 
power is applied results in the rapid lowering of carburetor temperature 
a Perone: either the exhaust or oi] heat have. time to build up. 


ig Tee under these conditions. eabally occurs within 30. seconds after 
% ‘the takeoff run starts. When it is suspected that atmospheric conditions 
- maké icing likely, the pilot should be careful not only to: warm the engine 
_ thoroughly, but also to get heat on the carburetor before takeoff and thus 
- prevent ice formation, and assure that all ice is eliminated from the in- 
duction system, Then, lumediately after takeoff, when power can be:reduced, — 
_ earburetor rine can be adjusted : ito. ae recommended Vagewabaggivre ‘Car- a 


definite power Lube, A compromise may be necessary’ es the heat is ie 


epelies. desta is ‘the ‘risk of icing. Rouer ANS factors are: ppc of icing — 
wp \4 


if the plane eaves off, en then sce sav aaoe the niiet Ses 
_ endeavor to remove the ice by livans which will be suggested later, bearing 
in mind that sufficient power to maintain flight until a suitable landing 
is. ppeetnte: can eas ss be yehcicens sen bi Te on a lean mixture. 


. ELaGuD 5 


mat anew of the Kahana: Bagerds akon, nat cause difficulty after the 
aianc leaves the ground. Visibility continues a problem with a low-lying 
bai mo ini. st 5 icc’ ice may form during Sy kbc copanrnetna conditions, © 
The pilot a 
ust be extrencly sensitive to his instruments, to catch any t hint ney may 


ni 


. A Low nidwinter sun in northern latitudes will et dincipate fog or 
cloud. — of thin mist may start at 100 feet, and may remain dur-— 
ng the day. his mist is generally quite thin and ies not interfere with 

pend olasellity, by sNpaias ay crpkieiilaon shes is poor. ed formation 


-zontal visibility will be poor, and the pilot coming down for a p: TERS 


high, thas type of ice can form, and has been known to form with free-air — 


- as he | a 
adh: ring 2o emperature weather, , over towns _ 
or) any cluster o: woes ieapags A ha shea ater euuse overflying t the settle~ 
ment in caln weather. ua 7 : i es 


; : 
With high winds and Low teaperdtures; fine drifting snow will fre-_ 
quently be encountered up to a height of 50-300 feet. This snow is sro 
drift and from above appears very much like uniform light fog. Vertical 
visibility generally remains good, but during landing and takeoff, hori- 


should expect a change for the wanes ; 

Mist or ground drift will often create a false horizon. A constant 
{nstrument check in flight attitude is therefore essential. The seat of 
the pants is notoriously deceptive in arctic flying. 


B, Carburetor Ice 


You will not see, hear, or feel carburetor ice forming until it is 
too late. Watch your instruments. They will enahle you to detect icing 
conditions, And remember, your carburetor can ice with the free air bin 
perature as high as 95°F, (35°C, ). . | 


1. Conditions, Prevention, aes cabs one a 


Conditions that permit icing of the induction system are. clouds, — 
rain, fog, sleet, wet snow, supersaturated vapor, and high relative hu- AG 
midity. ‘his ice nay be of two kinds: a, atmospheric ice formed from 
water which originally cxisted in the atmosphere as snow, sleet, or super- 
cooled moisture, including ice formed by liquid water hitting surfaces = 
that are colder than 32°I',; and b. fuel evaporation ice formed by the ees 
cooling effect of the evaporation of the fuel after it has been introduced 
into the carburetor air stream. If the moisture content of the air is 


temperature up to Y5°F. Icing is most likely to ogcur when the carburetor — 
air is between -5°C, and 15°C. (23°F, to 59°F,). Try to maintain carbu- 
retor air benayetting between 15°C, and LO°C, See : igen 


Do not wait for engine troubles to warn you of ice. formation. 
Prevent at by using whatever carburetor heat is necessary, as indicated by 
conditions.. Air intake ramming conditions may require use of the control | 
nearly full on at first, to get adequate heat... Once this initial effect 
is noted, however, a small movement of the heater control will cause a large 
range of teiperature changes. It is good practice to apply carburetor heat 
for one to two minutes every half hour during flight, and likewise, to in-. 
crease prop speed about 200 hPli to assure governing at extremely low tem — 
peratures (return to cruising RPii as soon as the tachometer indicates that 
the cycle is completed). When flying with mixture control in "Cruising oe: 
Lean", apply sufficient hcat to maintain carburotor air tempcrature below © 
=5°C. or above 15°C, When cruising under severe icing conditions, use at 
least 75% cngine power, with the mixture on rich side of best power, dst 
carburetor heat to effect full vaporization. Carburetor air temperature 
of above 40°C. (104°F,) may cause the engine to detonate; therefore appay. § 
heat only until the engine operates smoothly, If Aone is cxpected, Move 
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| yee exing range, use | 
ce is eliminated; then maintain recommended Soe 
Jats ee Normally the ‘forwatdon of ice in is induction svete can be 
detected by a gradual loss of KPif with a fixed vitch propeller. Another 
sign is a gradual loss of manifold pressure, not caused by change in 
throttle position or in attitude of flight. It is possible that a pilot 
off guard, assuming throttle creep, will keep advancing isis throttle 
gradually to maintain constant RPM or manifold pressure without realizing 
that carburetor ice is forming. Rare, local conditions iiuy change these 
indications, somewhat, so be on the alert. Under extreme conditions, ice 
“may form so rapidly as to cause abrupt power loss. Aircraft equipped 
Paste automatic boost m Riobealan phe not provide warning by loss of manifold 
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te Where icing has progressed, the air intake channel is consider- 
ably reduced in section. Thus the quantity of air entering the engine is 
reduced and the mixture becomes rich. Your fuel-air analyzer will indi- 
cate this condition. If your mixture becomes rich for no apparent reason, 
or if the manifold pressure or sabe with & emo pitch propeller begins to 
A poe on. _ There wil be a 


48 slight oak Or power when heck is 
es continues to: drep="e hange to to 


ree iohint Aude 


Do not adele throttle while cruising’ ental: the effect of full 
Pihent applied to the carburetor is achieved. - Act quickly. Ice accumulation 


___ is’progressive and you. may have only a minute or two in which to stop it. 


bie qurning on carburetor heat causes a spd ee of acts indi- 
bated by a drop in manifold pressure due to reduced air~intake pressure 
and: the lower density of. the warm-air. This loss of power involves ne 
sacrifice in engine efficiency when. operating with the carburetor mixture 
control in the automatic position, since an increase in carburetor air 
_. temperature does not enrich the mixture. On the other hand, under manual 
mixture control, any increase in carburetor air temperature "witl enrich . 
the mixture; it will then be necessary to readjust the manual control 
lenever r the ‘carburetor heator: Ronit ih ain, is changed. 


a) 


Carburetor nee epi not Se be used during takeott. 


: “The sarwitetor heat certieds sista be in. this "hot! cence 
en ina a long ylide before landing, but should be in the "cold" position 
iediately bails to the ee a in order ss have full power | 


yh 


is. equipped with one; a1 | 
mixture until bam ocours..: 
it clear of the intake passages. : 
the throttle. But both these procedures are hard on the engine and carbu- 

retor mechanism, and should be used only in extreme emergencies. 


* 
On craft equipped with alcohol tana other de-icing systems, the. 
following additional operational instructions must be followed: When 2 
: icing conditions are indicated, the alcohol pump should be turned on im- © 
<a mediately before the take-off and the carburetor heat control should be 
placed in the full cold position, The richer carburetor mixture caused 
ia by the alcohol will, result in a slight loss in engine power, When a safe 
‘es altitude has been reached, the carburetor air heater should be adjusted — 
ae as outlined above, and the alcohol pup turned off. Except in emergencies. 
_ tne alcohol system should not be used in flight. When -you do use the ; 
3 alcohol system, remember that the alcohol supply is limited to about one 
i hour of continuous use, Attempts should be made periodically to adjust 
: the carburetor temperature. Warning: ‘The use of the alcohol de-icing | 
system at a very low power and ‘Low engine idling meat produces a rich 


Bee mixture which may choke the engine. RE ho aes ; 

a aun | | - 
ag : Possibly the. ‘simplest advice 4e to Ay the ship to a more. oe 
oe favorable altitude, or an area where precipitation can be avoided, and ie 
cy where the temperature is safe, Simply leaving a cloud bank, or climbing | 


s above fog may arrest ice formation by avoiding atmospheric. humidity, 


C. Ice on Surfaces 
Icing of wings, tail surfaces, and propellers is 3 Like. as ceeaae aus 
under the following conditions: visible moisture in the form of precipi~— 
Gatton or a 2 cloud; air or airplane surface Lenperate of less than Se Fe 


range betes 15 and 32 Waste F. However, - jee can Coen, ven any temperatu 
below freezing, and has been known to form at Semperaharge as high as 40° 


di, Ccpidted ads of icing 


i icing is likely to occur; | 
as a. below a temperature inversion, This ‘txpicek ae dahon aileyiale % 
ay a polar front is caused by the relatively warm air mass rising above sub- ts 
freezing polar air; moisture falling from the upper warm air through the 
_ lower cold air is cooled to sleet, freezing rain, or snow, and usually forn 
a clear ice. his condition can be avoided by climbing Sithn the warmer. air 
pA b. along fronts; ip warm fronts, the overrunning warm air may — 
be above frecaing in the lower as and thus prevent icing in that regior 

The upper portion of the cloud system, however, may be coid enough to cau 

severe icing. . Stay in the lower levels. In cold fronts, the presence ahr 

' cumuliform clouds and the upward air iovements that cause them are likely 

to cause clear ice formation. Although the cold front formation is 

narrower than the warm front, icing is more severe accu Of: he hener 
hi rate of sd cucasa eat this 

‘GE ; 
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pet Aer \ S rte re ' 

and to the feinenerel Be) his Avoid turbulent areas. Vihen you run into wet, 

sticky snow, climb above it where temperatures are colder, and the~ snow 
ae not adhere: so readily. ny Inge a an icing area fast. 


j 


Re Kinds ane Effects 


baat ey Depending on conditions, . ice may take any one of three forms: 
: _ clear ice, or glaze; rime; or frost; or it might be a combination of the 
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ae ) ge ice or glaze is a hard dense ice which forms when the ‘plane 
nee} flying through h clouds. consisting of large inoisture droplets, or through | 
a freezing ruin. Clear ice is the most dangerous form. It builds out from — 
the leading edges in 4 mushroom. — that —— 2 airfoil and therefore © 
decreases Lift. : 
ek oe Rime is an opaque, vhi thphs Rae ite a granular fkbuees formed. 
i OF sia droplets of watur, kime ice does. not destroy the shape of the 
airfoil, and can be removed casily from le.ding edges with pneumatic de- - 
icing boots. Kime, however, does have a tendency to stick just to the 
rear of the boot, Being rougn, rime increases the drag and increases the 
Reeling speed of: airplanes with high wing Te A 


Santee os Krost consists of stall popernte ice crystals. Although not 
particularly dangerous during flight, it can be dungerous in a takeoff 
and must be eeuenes aes baa tail hetlanee nape ds sical Saree 


The. effects of icing may be slismanigeu. as follows: 
a. Decrease in lift due to change in wing section. 
be Increése in drag due to rough surface, and increzse in stall 


ak c. Decrease in prop efficiency due to aktonation of the blade 
"profile oe increased blade thickness. q 
ad. Vibration due to unbe slanced prop. Af-iect is ‘thrown’ off irregu- q 


- ty t 


ek Loss: oh control due mis prevention. ‘of movement of control 
S 7 RON wing ‘als due to weight of ice, 
Be rap of uaaliice be serceneie due to displacement of tise center 


3 co Seurhiar Posie pide of pee peed indicators, flight indi- 
hore: cand. other gyro instruments that are venturi tie ated, as a result 
sks of the venturi vinoat 5) and ele eigagig 34 


“2. 
' 


+ ee “The r babies: Turn « on. ene os bed duticers, attempt to Badape: 
‘EY del oing ne ate coe Warning: Never land with de-icers on; they will 
Be spoilers, and seriously disturb airflow over Sous mee 


PRN yi aa ee at 2 5%, Sek 
i a | 1 ning may occur in eh conti then, in “fhkch: wings: ans 
: aeck: ‘Saparee ‘ill. ice. Such ice is especially dungerous, since it 
a decreases propeller efficiency and creates un out-of-balance condition 
. and excessive vibration. 


t 


If fying lust go on under icing conditions, formation on 
propellers, blades, and spinners may be prevented by anti-icing solution, 
a To treat the blades, de-icer fluid is pumped to a slinger ring and thence 
_. distributed to the propeller blades. An electric punp controlled by a Rey 
re _rheostat in the pilot's coipartiuent oumps the fluid from a supply tanky:-) oy 
i. this tank must be filled prior to take-off on a flight in which icing. ‘ 
Eh conditions are expected. . About two mers of fluid an hour will be © 
a sufficient to sie blades free. 


Other. aids to prop de~icing are: a heating unit for the lead- 
ing edge of the prop blade (a rubber sheathing with internal electric 
heating element) ; alcohol de-icing by means of rubber feed shoe; anti- 
icing spinners, usually rubber-covered 3 anti-icing solutions, applied bic 
the dome, spinner, and blade. . | 


. The air-speed pitot tube: phils collects ice. This causes false 

. readings of the altimeter and rate-of-climb indicator, as well as the air- — 

oe speed indicator,. Ice can be prevented by turning on the pitot tube heater. 

pe! The electrical heater switch is connected through the airplane ignition = 
system in such a way that the hessiaariad is dal whenever: the ignition switch 

iy is off. 


In case of failure of the aieninsest air-speed heater during 
severe icing conditions, an alternate source of static pressure for the 
operation of the altimeter and ratc-of-climb indicator can be used by = 
turning the static-pressure selector switch to the "Alternate Source" = 
position, This device, however, causes the altimeter to read too high, 
maybe as far off as 800 ft. Clearly, an instrument landing should not ay 
be attempted with the alternate source in use for static pressure. ae 


Instructions for the operation of heaters, electric units, de- 
frosters, de-icers, and similar equipment are presented in Section a 
"Pilot's Handbook", for each type of aircraft, 

Windshield de~icers are eens cant for certain airplanes, The 
eis system provides perforated tubes through which de-icer fluid may be sup- 
bs plied to coat the windshield, Fluid is supplied through an electric tag t8 
./ controlled by a rheostat in the pilot's ic li hy 


a 4. Flying :! Teatinshauis 

4 ; : k ae 

: In general, the handling of an iced aircraft is essentially a 
matter of maintaining speed and a low angle of attack, The air-flow will 
continue to adhere to upper surfaces as long as the angle of incidence re- 
by mains small, but there is generally a very abrupt and complete stall when 
Be the angle. of incidence is increaséd, as in landing, So, bring it in fast, — 
and hold it level a few fect off the ground until the stall occurs, bate 


A-II (Rev.) | ‘ ~31- 


ei Py eh, 
Sta la 7 ich 7H" 


vy, EsrnEe DOWN AND LANDING 


a Tenperatire inversions, in ee éround air may be 15° to 30° colder 
. than at altitude, are common in the north. When letting down in cold 
eather, therefore, care must be exercised to keep engines warm during the 
descent. It if normal to descend with considerable power. This procedure 
_ should be the rule in cold weather, since throttle, carburetor, coolant, 
and cylinder head temperatures will fall rapidly and require excessive ale 
-s justment of cowl flaps, oil and coolant shutters. Carburetor icing may 
occur when the engines are again opened up. Before making your final ap- 
proach insure thet your engines will deliver power normally while you still 
have plenty of altitude. It is good practice to use oil dilution during a 
— long descent, but this is a ae be Fees Ste as By substitute for keeping 
Rss scans warm. . \ 


it may be found desirable to based whose and use partial fap’ well 


Peers ut necessary. ‘This alae peyton use of ior e ety: ‘which ie course, 
eres to enete the aise ash corded et carburetor icing. 


+4 


_ Attempt be maintain head suenperabures sph 100°C. (212°F. )s coolant, 


Bre bavi all let downs. | Laka with carburetor bane on or off depends ae: on 
3 what | is needed ost, heat or engine power, The conflict is between possi- 
ie ae of nah needs and a ee “3 oe ene Ronnertide in _ addition | Vk 


“Land with cowl seca closed. “Open them ‘indi Sei on landing. Taxi 


ey ce oaby on the brakes. “ippitcabion of pias increases “Peketion be- 
tween tire and snow. The ice and snow melt, freeze into a glaze, and 
skidding results, .The more the aircraft skids, Liat nore ie wee the 

sed Brit eOY, the ned at eae RAR, 


if 1 


Enema Landings | on clear ice 2 require good tining and eee 


: Sed ce age Aig tack, walekeahe. the, ae 
probleis ‘of. navigation, ‘and make necessary additional study, Many areas 
are esis is and you will piel to keep alert for latest information. 


a 


Ae Sienaanee Affecting Nenigetion res 


6 While topographical features are important, their yeni may be 
ul disguised by snowfall. Along the coast. a flat shore arm may be difficult | 
to distinguish from sea ice. There is voint in flying further inland | . 
| where some ground relief is visible, or within sight of open water farther 
BS out to sea. 7 ox 


7 eS | 


Sy Beenie common belief, relatively ‘Little snow falls in aio north <1 sis 
each winter; what appears to “he a heavy blizzard is frequently a strong 
a - wind blowing loose snow from one place to another. ° Therefore the snow - ‘ 
will not be encountered above low altitude. Similarly, violent snowstorms 
are not common. High winds are ost always purely local, usually where 
high land faces the open sea. YVinds of gale violence generally COVE! Quits, ye 
strip extending not more than 15 miles inland and seaward... Farther inland, 

| strong winds seldom occur, and.never.in combination with extreme cold. Rowe 
s Coast lines are subject to heavy fog in the spring.and fall, with moderate | at. 
feR in the summer. Winter toge are ant squent: rie 4 ae ea 


Pitch darkness occurs dn the polar circle only in wide areas of 

A open sea. In-the summer there is contimial daylight or twilight; in the 
het winter, when both direct and indirect sunlight are absent, the ground is | 
Me lit up by the snow's reflection of eny light that ects to,it. Even under — 
i these conditions it is commonly possible to see dark objects the size of 
i, a person at 100 yards. arctic moonlight is unusually bright, providing ; 
8 enough light for landing. The Aurora borealis (northern Tights) cannot 2 
ae be depended on us ‘a light source because of fluctuations in intensity, 
‘* but it i.uight be of some assistance in travel. 


By Aids to Navigation | he 


Make your own additions to maps. Sketch in and identify local 
features of terrain, i.e. the shape of woods and forest areas, marked 
changes in the geological, topographical, and vegetational character of the 
surface. au do not have to be a a ae deat to remark these LTT epens eas 


. In winter ‘the sun is 4 valuable bi? Sdwhaiidabdiohts and need hot be. 
visible to be used, Shadows indicate the direction of light, ‘and can Wee 
readily dist.nguished on the snow. Bear in mind, however, that the sun is | 
ae continually in inmotion, and that a heading by the sun must he corrected ap-_ 
: arpa: soe five degrees ae ee minutes. his naan oe ie pri 


ome. and ee it moves ee an scram . wre ie 

Observe one precaution, bbicaeds. Marked suditine in density of abode 
cover may’result in production-of a false shadow when the greatest eer 
of light comes iglesias from a point to one side of the true sun pateonbiesagie © 
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surfaces, r) . ; are indi- 
cated by. ‘nigttied “appearance: of i Unies pet acca: of he: eS Blue or 
- green ice is ‘shown by grayish patches on the sky map; open water, timber, 
and snow-free terrain, by black cloud areas. Careful study of the sky 

Map can help show the way to open water, snow-free areas, or heavy timber. 


Wand direction is usually easy to determine by streaks of light _ 
- powdered snow blowing across the surface, These show up lighter in color 
than the solid snow beneath and react quickly to wind change. Snow drifts 
usually indicate prevailing wind. The smooth slope of the drift faces” 
_ Ante the cigar and the steeper side of the drift lies downwind, 

Neubtrupat or small, tightly packed snow drifts 10 to 20 inches deep, 
~ looking like ocean waves, are hazards to planes landing, and to ground 4 
travel. Landings are possible parallel to the drifts, but are likely to 
Og be dangerous, 


yes cra Be prepared for compass errors caused hy areas of mineral attraction, 
 seidom more’ than 30 miles in extent, but able to render the compass useless 
yee or, worse, misleading. Therefore, until you know the country well, maintain — 
constant check by sun and. wind directions, and use gyro instrunents fully. 
Dead Ferkenbe will Saree accurate banp Rae courses and time intervals, 
aa. P 

; in regions within a. radius of approxiaately 500 miles of a magnetic 
pole, the navigator should be prepared for increasing sluggishness of the 
% magnetic compass due to pronounced dip of the lines of magnetic force. 

_ mall defects causing pivot friction or weakness of the magnetic clements 
- will have a ureater effect in those regions than in the lower latitudes, 


The rapid change in variation along a flight route must also be kept — 
in mind near magnetic poles. While the usual method of averaging the vari- 
iol along the route is satisfactory for changes of about five or ten 7 
degrees, it will lead to considerable ecrror in the flight line where changes 
of greater magnitude occur. This difficulty is best overcome by breaking 
the route down into shorter stages and taking the mean variation for each. © 
From seit compass headings sa be coloulated for cach stage. 


Little is known gutheritatavely ant magnetic variation in the higher 
latitudes, Geomagnetic conditions are unique, and compass directions are 
a sub ject not only to uncertainties because of the low directive component of | 

_ the earth's field acting on the needle, but also to large rates of daily 
_ change” in variation under normal conditions, which may be a matter of de- | 
grecs. Also, in periods of magnetic storms, fluctuations of a. to 40° may 
= be £2 se peas : eh eis . 


Navigation at nee latitudes is further complicated by the rapid 
s convergence of meridians of longitude. For example, within 15° of the 
pole it is possible to pass through a whole degree of longitude in a few 
A Seepindt making it difficult, if not impossible, to arrive at a good dead — 
i icuigeairaie! longitude and local hour angle, 
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School Lecture es 
THE ARCTIC 


Lecture III: 
Survival 


I. CENTRAL THEME (THE COLD) AND SOME PRINCIPLES OF SURVIVAL 


Survival in the arctic presents a narrower, more intense problem 
than in any other area, ‘There’ is one central factor--the cold-~and 
keeping warm and alive and effective depends on mastery of a small num- 
ber of principles springing out of this factor. In the desert there 


‘are heat, dryness, coid, insects, sand; in the tropics there are heat, 


excess motstare, insacté, disease. In the arctic there are the dangers 
of freezing, getting lost and exhausted because of snow and storm-- 
all related to cold. 


Clearly, this central fact makes the problem of survival simpler, 
but of course not necessarily easier, It is not hard to learn and . 
apply the lessons necessary for life in the arctic. The basic problem, 
how to combat the effects of climate, can be divided into a series of 
related principles and techniques, Understand these. first, and you © 
can go on to learn specific details on what to do at any pect al time. 
The end result of this lecture should be that you know you can master. 
the cold, and need have no undue fear of a force-down, or Separation 
from your unit. Know how, and come through. 


. 


A, An Illustration | 


One of the best’ known stories of survival and rescue after a . 
crash in the snow is the experience of the B-17 crew who lived through 
five months on the Greenland icecap.. Wounded, frozen, suffering, fac- 
ing sudden death every day as cracks in the ice developed right uhder 
bheir crasned ; plane, their rescue thrilled the country when it was 
announced iast spring. But without any intention of detracting from 
the men's coursge, we must emphasize their own admission that if they 
had taken cectain precautions, and known certain simple facts, they. 
would have sutfered less during their stay, and would have escaped some 
of the injuries they received. 


While helping search for a lost transport plane, their B-17, be- 
ing ferricd to England, crashed on the Greenland cap near the west 
coast. The plane broke in two, One man was thrown clear, broke his 
forearm, and because both his gloves were lost as he lay in the. snow, 
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a 4 hey were on short rations; 
i : "had packed no sleeping bags, — 
ae extra eae no Ve we seas os equipment; and that was 
winter, not erctic equipment. They hed a jungle kit on the parachute, end 
first aid material. A OEE of duys later two officers went to look over 
eo the lend, and one fell into & deep crevasse, escaping deeth by the chance — 
of hitting an ice ridge part way to the bottom. A parachute harness and 
shrouds, and a jungle knife helped get him up. On the third day, the lieu- 
tenant who had got snow in his shoes, took them off, thinking his feet 
might be frozen. They were, The plane commander took the frozen feet 
under his armpits and rubbed them for two or three hours. They began to 
; soften up and turn all colors, 
On the Shunt Sicy- the radio wbereter ,. a Gaepobed, by great ‘Thges 
— nuity and perseverance, got the radio working; . They made a contact with 
outside, .and on the fifteenth day a plane came over and dropped ' much 
needed sleeping bags and food,” Abcut 4 week Later two of the men were 
sent. out with a Coast Guard pilot -who landed nearby} after another trip 
aed. this pilot was. killed, with the radio wan’ of the B-17. An officer, 
with much Greenland experience, was Lost in a crevasse just as‘he was 
approaching the cre.shed plane on a rescue motor sled. Another man of 
ie ‘the crashed crew wos killed when he fell into another crevasse on help- 
ing a second sled move out the lieutenant with the frozen feet. The 
_ sled perty was marconed «bout four miles from the plane, At this time, 
a after three weeks cf freezing in the plane, the men dug a hele, in the 
— snow under the plane wing, end lived there. After unsuccessful attempts 
<3 - to reach the men, und more than another month of dropping of supplics 
| tren the air, a PBY under the command of Col. Bernt Baichen, the famous > 
arctic and antarctic explorer, was belly-landed on the snow near the 
sled and picked up the three men there. The plane could not return 
ee aed) | April, almost. two months later, when by amazing methods it was 
Rau got off the snow with the men left at the. wrecked B-17. The lieutenant 
- aaa both frozen feet, ) | BER 
ae “We shall noe polht. tho various lessons of this story, but suggest 
epithe t you try to think whet, you would have done, #n the basis of what > 
ae hear in the rest of this lecture, Sate na 


oe Somg Principles of Arctic Living — 


‘These following basic principles | of behavior ti the arctic hive 
application whether you are at your base camp, or huddling in your 
Dor etashaee plane waiting to be found end rescued, Either way, be 
_ aware of your surroundings ,— and use what you know, 


Ls Do nothing alone « ‘If you can heap it, have someone with you 

_ wherever you gO. An injury can put you out of commission faster in the 
- eold than under other conditions, You neéd someone with you to 
help if you are hurt, to go for aid, Taportant. too is the need to 


have someone repeatedly Looking at your, face. in the cold. Not to 
. inspiration, or a laugh from it, but to PABDED for frostbite. 


ie nent hat | Land, EE 
Raper or “snowshoes until you are sure no crevasses cxist ‘underfoot. 


-with air speces, are preferable to single heavy germents. Tightly ae 


2% Train in Sal fubont rel: paadth hab: is he right thing te: a6: opi Eee, 3 
any circumstance, and do it, Make yourself wear the right clothing,’ = = = 
When the time comes, you will act on your knowledge that you should Sia 
stick by your plane; that yeu should not fight against a storm, or ee: 


. travel when the weather is bad, Habit is as important as simple | - S: 


knowledge in preventing panic. lie ae ie 


3. Weather Is Changeable, This is especially true in the soutians, ee 
over which there will continue to be mich traveling, Even in inland . 
Alaska, where weather changes occur more slowly, the temperature can fall 
ten or twenty degrees in an hour or two. Do not go out unprepared, with - 


wrong or insufficient clothing, even if you are only taking a.bus from a 
camp into town for a date or a movie on a mild afternoon, Frostbite hits ae 
the careless, \ a ; i Sa) % 


+ bi ee ike 
F Aiea 


4. Frostbite Is Quiet. Freezing of the flesh can come fast, when 


you least expect.it, > and may dead to: the loss of an ear, a finger, or @ Jae 2 
foot. Or your PS hat happens is that an area of skin, and flesh. jae 


beneath it, is frozen, so that bleod does not circulate, When blood 
does not feed tissue, that tissue dies. Dead flesh.rots, and the rotted | 
area may.spread to live flesh next to it, This is the reason for pre- ‘te 


ventive amputation of decayed or i cba ati of the body. Keep (1S 
the body warm and the blood circulating, and keep watching for frozen = = | | 
areas on the faces of those about you, ibe haoia cold metal with bare 
skin,.or exposing the skin to propeller wash, will bring fees te 


because of the extremely sien loss of heat from the skin. ae 


5, Chili Brings Ilinese, ‘The lowering ef temperature of the sien See 
even a part covered by clothing, may kill tissue, and it may also lead ay 
to broader danger. it can lower body resistunce and leave you open to 
colds and pneumonia. Chill may come in several ways: insufficient — Meh. 
clothing; clothing too tight, causing insufficient circulation of blood; 
accumulation, then condensation of body perspiration, Chill may also nes 
result from exhaustion after too long exertion in the cold, without Eat 
Body resistence goes down, and weakness results, | At Po ee ae 
eos 
6, Clothing Is the Secret, You will soon learn that you must de- i 
pend for warmth not on fuel. end stoves, but on your clothing. Clothing 
must be correctly chosen, and properly worn. The principle of correct | 
clothing is not thickness to keep out cold, but rether insulation, dead mn 
speces of air between the body and the outside, Sevcral thicknesses, Beet 


woven, ig bicahabvanel oukee wanes 2 helps retiin eir spaces eee cta hanes ae 


‘Meds your hati properly, too. Beware of too mach protection. 


Get used to a cold skin, becuse a cold skin will be dry. When you ee 
exercise, loosen gurments, or remove some, lest you perspire. harm 
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C, It Isn't SPE uLEacnob one : 


These Gaeie principles of life in the north listed above can be 
emphasized by the listing and analysis of a number of falsé ideas that 
have dug into people's minds. False knowledge is more dangerous than 
ignorance in time of emergency, because it TAY. mies to more Fo rs il 
disaster, 

1. "The North is Frozen! Nothing Lives’There." This idea is — 
less widely held than it used to be, but still it is necessary to point 
out some facts, There is life-~animal, végetable, and human--all over 
the arctic areas, though sparsely distributed in some areas. iiost of 
the area is comparatively dry; snow does not keep falling in blizzard 


proportions. There is less rain and snowfall near the North Polé ‘than 
-in most parts of the United States. In winter, storms seldom last more. 


than a,couple of days, except in Greenland. There is a definite Summer 
season; during August more than eighty per cent of the land north of 


the Arctic bircle, excluding Greenland, is free of snow, Inland ‘temper- 


atures may go higher than 90° F, and in sub-arctic valleys a great deal 
of cultivation is pores 


2. "Fall Asleep in the {now and You Won't wake Up." This has been 
proved false a, aguin and 6. again. ~ Eskimos “sieep in in snow on the trail every 
night. Sometimes during a strong storm they simply dig a hole in the 
Snow and go to sleeps ‘.nen your sleeping body gets too cold, you will 
wake ups But if you are exhausted, and vour regulating mechanism im- | 
paired,.you may be chilled and Progen. Moral: Take it easy, and rest, 
so that your body will be in condition to give warning.» 


3. "Once It's Below -15°, It Doesn't Matter How Cold It Gets." More 
nonsense. “Explorers “and - Uravelene remark a definite difference between 
~20 and -30, shown in the increased difficulty of melting snow for water, 
the increased danger of frostbite, the greater speed of chill, 

4. “Rub Frostbite with Snow." This is a dangerous misconception, 
involving a double risk. The snow is likely to increase the freezing. 
And worse, rubbing damages the frozen tissues, thus opening the vossi- 
bility of infection. The damaged tissues may even become gangrenous, 
Do not, rub frostbite with Snow--or with anything else, Proper treatment 


‘is to warm up the frostbitten part gradually. 


5. "You Can Always Get Water by Melting Snow." | True, but not so 
easy as it so sounds. ‘ac colder it gets, the harder snow is to melt; and 
you need a lot of snow for a little water. | Use ice instead, iat snow 
or. ice slowly. | ES ee TEINS x 


Me bg "Clothing Should’ Be Wa aterproof, " A good ticket to the hospital. 
waterproof clotning wi will | uct, even in the coldest weather, like a rubber 
raincoat--you may be as wet inside from body moisture as you ere outside 
from rain. if clothing is not porous, body moisture will not evaporate, 
but will condense, and chill. 


Vith these principles end fallacies in mind, let us follow the 
program of whut to do to survive in an emergency, Most dramatic of 


«- 
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As in aul cases of San dehey, it is the man velo: eee calm who 
has the greatest chance of getting through. And the man who hes the ! 
greatest knowledge and the ocst training is the one who keeps his head. 
hat you know about, you are less likely to fear. Right now, start 
studying and thinking; and when you get to your first station in the 
north, start practicing what you heve learned, Then being lost, or 
simply living in the Fer North, will approach being part of the day's 
work 40 you. 


iets PREP AR ATI iu FOR TROUBLE 


In time of safety, preonre for trouble, The best time to start WES 
learning what to do when you ere forced down or lost in en arctic waste, — 
is now, The second best time is when you are at your Northern station. r 
Further, what you learn now and in the North meuns little unless you 
practice it. Let us repest until it is psinful: Knowledge is of small 
value without trzining. Somchow, knowledge alone dribbles away, deserts ee 
or evaporates when un emergency faces you; but tr:ining and habit cannot Beit 
desert you. So what you hear, and whut you read, must be tricd out, and 
on yourself, not on the buck private or the Pfc. who heppens to be arourid. sf 


Proper preperction involves (1) choice of proper clothing, end train- 
ing in its use; (2) gathering of equipment to be used for ordine ary Lites: 
in the arctic, and also (3) emergency kits, Luter scetions will deal with 
what to do when forced down, how to signel, how te get food, how to prepare 
it; how to keep warm ind. make shelter ; and how, as a lest ‘resort, to travel, © 
if “travel is necessary, A sepurate section will deal with what modifica 
tions of TASES procédures cre necessery for sumner existence. 


” 
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A. Clothi ng 


The principles of proper clothing for extreme cold have already tae 
been stated: sufficient insuletion, looseness, adjustability. The amount ~ 
of clothing should be aimed at taking care of the body when it is at rest, 

_ Without the added heat of body exertion, During exertion, such as work 
‘, or movement, the clothing will have to be loosened, opened, or. even some . §\7 5) 
of it Genii 3 & Pee 


a5 Body Clothing. Some questions arise in the discussion of 
clothing to be worn by soldiers in cold climates. First, and most 
obvious, is: What is available? How much choice is there? Then how to: 
% choose? What combinations to wear--what underwear, whet basic clothing, 
| a many layers of outer myoohing? 

Available clothing depends on several factors: ‘eon pro- a 
cedures, closeness to depots, and also the results of continual experi- 
“ mentation and revision of requirements, Both Air Force and Quartermaster 
: Corps ere at work on the problem of udequate clothing, and changes are to 
be expected. All we can do here is suggest the general types of sorties 
likely to be availuble, and how they cen be put to best use, 


Taig (kev) a <a 


hy * \ 


3 ; \ a be : ‘ 
. J; : P n Vig ey aos ¥ ha Par, 
et se ee ae Lit , hy Be "4 fe) ¥ _¥ = tah eel lal Fi er + 4 ea Tt Res EA AS cay 


no specia ning, In field lying work, when the © 
| heaviest. pier recone are necess-ry, 4b ‘LB dtd sod’ that ‘Light fares hf 
wear. be worn, since © sufficient wertath is ‘supplied by" the shcaristele , 


. $s ae ‘4 
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Great: veriety has been found ‘in the choice of bissie clothing 

a +6 bs worn’ immedi-tely under the heavy flying suiti The tendency anton g: 

flyers has been to Weer’ ordinary post uniform of slecks, and blouse,’ or 

leather jecket, or other unspecialized clothing. Special busic clothing 

is being provided, und specific recommendations ure being made as to the 

- best combin:tions, in order that the value of the hez ier. outer garments é 

be not offset by improper clothing underneath, It is likely thet now* ° ‘ 

. clothing at all will. be. found necessary hetween underwear and specialized 

mY waretLe as distinct from’ winter’ flying clothing. 

*  Plying clothing is of several kinds: (2) aaehvay suits, ” 

filled with’ down or cellulose acotate; (2) the arctic alpaca-pile parka; 

(3) wool-pile perka; (4) electric-wired suits, There has been much | | 

variety of choice, not always wise, by individual pilots, both of outer 

Ee, clothing and that worn under the flying suits. Light underwear , and 
iit shirt with warm trousers are recommended, 

. For general wear in both extreme cold and tempers ‘tures around 

zero, the most successful outer combinetion is the Alpaca Pile ‘suit.’ 

ae gers ccnp of ore three Leeder pnd three trousers. The © 


ie outermost of cover lever of coat’ and trousers is made oes a fe ee 
woven, windproof end rip-resistant thin cloth. This layer is indis~ 
- -penseble to maintcin warmth: ‘of inner garments. The élpaca pile is a 
2 Matater, i aimee with 1 Blapely-spaced hoveyen hairs panes 8 as ine 


ten 


The Suits are so. constructed’ that any colibinatt on of! parts can | 
Me usual a is to esac either the inner or the middle a 


iY PE AINE a On 


“ature Soe yl suite, | called shearing, are , svaileble’ ie ‘smal’ 


ape 


It should be ‘pembnbered that the maintenanée of air insulation 
ube secret of Weadianen one wey of secptemretect overheating. is to use zi 


G. ng aha he s dlabipaticn. of ‘pee hent. Clothing sHould therefore have 
_ facilities for easy opening to allow air to circulate, The pile parkas’ 
Gee yee with a “chute Cebit at the bottom edge, ‘The wearer tightens the 


pen is found in Training Circular 37, March 19, 1943. 


melt, wet through the inside, not have time to dry cut completely in 


again, The mukluk, either of skin or canvas, is ventile--that is, it 


A full treatment of standard ites pecs ey Uo northern a 


; 2, Feet. incorrect footgear has probably been the cause of most 
freezing of the feet. Proper care of the feet is extremely difficult 
in cold climate,: for two reasons: the weight of the body, ‘and the move- . 
ment of the feet, make the maintenance of a dead air insulation space 
impossible; and iekekiat is almost unavoidable, Thus footwear presents © 
a continuous problem, ‘a | 7} re 
One common error is to have the footwear too tight, thus hamper 
ing circulation and limiting air space, This is one reason why in ex- 
tremely cold weather ordinary G,. I, shoes should not be worn at all; tee 
they do not permit wearing of a sufficient number of ‘Layers* ‘of socks. 
In tempcratures much below zero the best footgear is the Eskimo mukluk, 
a non-waterproof , spacious high boot. It permits use of felt insole, : 
and several pairs of socks. It is best in low temperatures, when snow 
does not melt and wet the boot through. Mukluks should not be worn in- a 
doors, or they should be whisked clean of all snow and ice, lést snow meu 


the warmth’ of indoors, and then freeze when worn out in the cold air, 
"breathes", permitting the evaporation of perspiration, 


“At higher ‘teijperatures, around freezing, t the shoepae is: ad=_ 
visable. This is a boot with rubber bottom and canvas or leather uppers. 
The bottom keeps out moisture from slush and wet snow, but of course 
keeps in some moisture from the feet. The wearer should dry out the feet, 
the inner soles, and the socks as often as possible, 


There are ‘also. felt overshoes, which can be worn with one or 
two pairs of socks under waterproof overshoes, an case of wet ground. 


. : As important as the kind of shoe are the socks te insoles, one 
Insoles, usually of felt, are needed to furnish insulation under the oe 
foot. They must be kept dry and clean. The wearer must have an extra SoA 
pair along, to wear while the first is being dried out. The drying oe 
can continue even while on the move--for even below zero, air and sun oe 
will dry damp articles, end a source of warmth is found beneath a parka, 
well ventilated to keep the moisture evaporating, Insoles should alse . 
be changed from tosh to foot, to distribute pressure bce the matting ae 
effect, | rife”: ete ak Sophie 
_ A light weight woolen Bays with double soles shonld be worn 
next to the skin, Depending on the temperature, one or two pairs of 
woolen ski socks should be worn over these. Then on the outside the _ ay 
jute or net sock should be worn. This is a hard-weave material, and is ~ 
useful in helping condense moisture from the feet. The moisture freezes 
and gathers on the net, which | can be shaken and the frost’ knocked off. 
Another sock, used only in extreme cdld, is the felt ate Bes sock, worn 
sige the maids net sock. It is ubeless when ‘wet, . 


‘ 


4 


all times, 


a a hig e ey | ey ls ans 2s de & oe a ah i rae 2 ne Hes ca bis Saas aidan ‘ ry 
One important elon Clothing, Gran By to. parka, loses” 
warmth then dirty or greasy. Socks lose their insulation as ‘dirt mats 


~ the wool fibers, and grease is a good conductor, So-keep clothing, 


especially socks, clean. Wool should be washed in lukewarm water, and. 
shaped. es sure that all se ‘ip: is wine 


In summary: the cat "soak taateba is a’ outils: loose high boot 
(nigh enough, and with a drawstring at the top, so that it will not fly 
off in case of a bail-out), with several ‘pairs’of socks underneath. Two 
pairs loosely worn are better than three tight pairs. Insoles are in- 
dispensable in cold weather. The top of the boot should not permit snow 
to enter, oe a a Ca goo bio ies 

A good insulator has long been used by the Lskimos--grass, 
Tufts of dry grass are put in the shoe, asians the Ldap and serve to 


eye air daa working. 


33 Handgear. It is pies i nit on a: single specification for ' 
gloves, - because of the various kinds of demands, ranging from flyers to 
ground crew’ to gunners; The same basic principle applies in handgear 
as'in other clothing: it fst breathe, and'allow escape of moisture, 
Completely waterproof gloves or mittens cause condensation, and maybe 
freezing. iittens cause cach finger to help warm the others, while ~°- 
finger gloves, with less air space, are not so warm, Standard issue is 


a cotbination of heavy mitten:and thin water-repellent shell, both’ with 


trigger fingers which can'be drawn inside the : nitten, 
o coon Giuaic sti is a thin, tightly woven woolen glove to 
furnish an insulated layer; and an outer loose mitten of windproof cloth, 
horsehide, or skin, Mechanics’ and ground crew's mittens must be sturdier 
and oil resistant.’ In cold weather the wristlet, covering the wrist: and 
forearm, but leaving’ the fingers free, is useful, and should be worn ae 


wy 
, ‘ a 


Great care must be taken to sew up any holes, no matter how 


small, in the material cf’the'mitten, Even the smallest area of live 


- 


tissue exposéd to the cold can freeze, and thé hands are especially 
liable to freezing. One authority on arctic clothing has suggested 
that a suituble needle and thread be attached to each apumone or set 
of garments, to assure quick*repair of BOLO Gs, 

Another precaution is to tie gloves and: mittens to the outer 
clothing with string, to prevent: their ‘loss in the snow. -A lost mitten 
Can cause the loss of a hand,” and a Mepargucath hand in an rank thas can 
chuse the loss of life. : 

4. Headgear, Several examples cf frozen ears have been reported 
at Alaskan air beses, the result of wearing simply a garrison cap for 
even a short stay outdoors. it seems an obvious enough caution--keep 
your ears covered when the wind blows free, But momentary lack of con- 
trol, a single careless decision, accompehied by a quick change of 
temperature, results in a disebling frostbite, with some days in the 
hospitel, N.L.D. This is where habit and training come in--for so small 
a decision as the choice of « het. Woolen toques, or pull-over stocking 
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raped a bie menial a 3) Cnet Pdi hy NCAR SEAN rc Re Mego Eg Pah oe aye a eR 
x Pee are’ | eae Fan ene ace running ekwas: ae ‘ihe’ ‘autece, San 
oe +) arevin especial ae of hee ‘Ski-hats,. with ear flaps, can also a 

be worn. : | we 


: boas are seeibanie: oF go with parkas for really cold weather, 
Some difficulty has been experienced with hoods that do not fit either 
‘the wearer or the parka itself. Hoods must be fitted to the individual 
and his garment, A fur fringe, toe furnish a kind of insulation around 
the face, is useful in extremely cold weather to help prevent frosting 
of the face. But of course eternal vigilance is necessary, for those 

MLLER SS 5 dead areas of skin. 


B, The Sleeping Bag 


An indispensable part of field equipment is the Sleeping ‘bag. 
Several varieties are available. The Quartermaster Coros: model consists 
of a double bag. During fairly mild weather only the inner bag is neces- 
sary. For extreme cold the outer bag is slipped over this, affording ) 

extra prokechiuns The Air Forces bag is heavier and ba eners. A 


The user mist be ¢areful that the bag hes adequate closures, 
Wind pushing its way into the bag through a slight opening can reduce 
body temperature to a point at which sleep is impossible.: Another basic 
consideration is the need for keeping the bag dry and clean. Always be 
sure that you sicep so seed your seal is exhaled outside your Psa 


Body moisture dnd its condendaton, suggest the wisdom of apap ies 
in clothing. But never’ sleep in clothing you have worn during the day. 
Put on fresh dry underwear and clothing if possible, The clothing absorbs 
moisture, and can be changed, while few bags cone equipped with inter- wet 
changeable and cleanable linings. For this reason, reliance on the 
sleeping bag in a pernianent camp will’be quite unsanitary, if the bag is 
used for weeks without cleaning. , 


Emer Roney iLquipment 


° re considering kits and Salvi desert let us take on hevduct situ- 
ation first--that a Fees in trouble will be crash-landed. 
. \ 

1. The Plane Kit. The basic advice in an arctic emergency is to © 
try to land the plane, . in order to have the: benefit of the shelter \ 
which the fuselage affords, plus the added equipment which the plane 
can carry. A combination of three airplane kits now sa Meco rca offers. 
a good basis for a prolonged wait for rescue. 


“The first, Emergency Sustenance Kit (Rations), Type E-1, pro~ 
vides rations and miscellaneous equipment, It is packed in a fiberpax 
drum, and contains various rations and drinking water. It includes 2 
of each of the following: waterproof match box with matches; hunting 
knife with sheath; mess kit; mosquito headnet; pair of water repellent 
Canvas gloves; mosquito repellant; fork; spoon; pair of mukluks;. ice 
ereepers; box of 24 heat tabs, Also a sewing kit; a grill for the heat- 
tabs; bor & se of a survival manual » 

The ee Bie Emer gency Gass unc! Kit (Implements) Type E-2, 
is carried in: 4 mebak container which will serve as a wood stove. of 
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ition; matct tch 
candles; cape bens large Noone t PRE: or beacwes appa trey: oft 
wh uaa kits i is flares; vite cio cener ai asd suits stoves first aid, obs 


‘The phere is the Titer genes ennai Bid Kit (Cooking) pee Eee: 
an emergency cooking unit-.employing a pressure type gasoline stove — 
e ivnice 100-octane gasoline, niceties tevcies two stew os a fry pans and 
oe a fabric gasoline bage «. .. eed . 


It is apparent that thers is PARP among ene kits, and 
when space is at a minimum, as in fighter vlanes, it might be advisable 
to arrange a combination of contents. Addition of other items can be | 3 
arranged, in accordance with the experience ‘of those who know the problems 
to be faced. The Airlines Var Training Institute suggests the following 

items: axe; shovel; rockets; Very pistol; metal signaling mirror, with 
small hole, in centers V-K smoke signals; candle ; gasoline stove and con- 
 tainer; gun; four paneest ‘light flexible wire for snares; fishing kit-- 
Pinchot-Lerner No. 5 light binaetcdi for rafts (Instructions, net knife, 
- hogks, bait, and cloth gloves).- Also a first aid kit:: burn injury set 
oh containing sulfadiazine ointment (also useful in breakin infection 
from frostbite) ; 3 packages small first-aid dressings; ‘l wet eye dressing; 
100 halazone tablets; 2 ampoules of morphine; 1 pair scissors; 1 pkg. t 
sulfadiazine tablets (to. be taken when wounded;; 1 pkg. sulfanilamide 
powder (to be sprinkled on wounds); 1 tourniquet; 1 large gauze adhesive 
bandage; 1 box iodine swabs, In addition, a ReWIng ict ater safety 
. pins, needles, cotton, darning, wool, Hesse ; 


ar :  EndividueL equipment includes a pay. on snowshoes, » a mt ocnive 

. bag, and two pair of amber sunglasses with non-metallic shields at edge, 
- A pocket compass is an important,item, in case +4) Bernier Spcihietaret § to 
leave vege plane and abbr Ee : 


; | A technical Berea who walked 150 miles to, eetioty after a 
il eodoun, recommends many of the items above listed, and in addition, 
linen thread end curved fapric ees. six candles;. “eukeed olde": 

: | panels; and.a RUCKS HERS . ae oe 


ae Parachute Kit Kit. The Basic Payachube Bnergoncy Kit, Type Beli,’ | 


pean ‘ of 3 rea real value aaa er certein conditions, especially when rescue is 
It goes with the seat or back-type 

| dete. pre is ‘snolceee’ in a: zipper-fa ustened canvas cover, usable as 

a knapsack after landing. Contents are signal flares; .signal panel; a 

 hachete special parachute kit ration unit made up of Field Ration K 
components; match case with metches;.cooking pan; compass; knife; fishing 

tae ean of solid fuel; first aid kit; mosquito headnet; goggles; and 
gloves. There is no sleeping bag: or extra ‘clothing, of course, and if 

2 ae cold weather sets in, the only. protection would be a snow-house, 

“SL nee a) fire cannot make itself felt more ‘than a fodt or two away. 

= ‘Fighters con stow little nore ‘than this te . eras eave 

Bae pas are Kee the perdi kits, escape type, designed to be 

<gieeniee the Fe aes or hate we on the chute harness. Type E-3 is 


sie £6 b teektsoneds Beil -oyt ies Ny Seenkie itn of Field eae. 
Ration’ i, which can be snapped on to the chute harness before bailing out, — ee 
Type E-7, Individual Bail Out Water provides two cans of drinking water, 
This is aeeee “0 be of Spaiocshe! use in Kings awit ° r N 


“ 


| Of course the eeeninicg ‘of all thane Kits are oye pes 
Re constant testing and experimentation. Some kits may be discontinued co 
. pletely, or revised. {It is further cbvious that only a limited choice . 
: of kits might be available at any one time or post. Individual airmen 
will have to make up their kits froi what i¢ available, But the basic 
needs are clear; matches, coupass, basic rations; some container for 
meiting water and cooking, a bunting knife and sewing kit, sun glasses, Soa 
warm venereal . : | ~) dae 
f ean Hatione, No cine should start on a inission in the arctic with- 
Si out storing as great a quantity of rations as possible, You do not know, 

4 when you start out, how long it will be before you come back. It is’ ani 
aa difficult to say ahéad of time what should be taken, The standard kits 

g have been found satisfuctory: the five-in-one ration, intended to serve 
five men for one day; the Field Ration K, ene box for each meal; and the — 
C ration. It has been: found that these yeetone can be stretched without — 

causing too greet be ginianetabd | 


< ' Certain basic principles should be sedi oed. in an eretic dict. 
i Most. striking is the need for fat, to furnish quick heat.. A’diet of | 
rabbits, affording only lean neehs is deficient in components other a 
than protein. Sugar is un important item, for energy. ~ Most northern (ae 
explorers are emphetic in their approval of hot tea as a source of body 
_ wermth and as a stimulant. © 00 Notas ae 
Pemmican, a concentrated combinetion of ground and pressed ae 
‘as lean and fat meat, and cereal, has long been a popular form of emer- 
me gency food, Bouillon cubes and dried fruit are also approved, ~ 


Vitamin concentrates are favored by some men who have traveled | 
in the arctic, but there is no clear proof that they are necessary for 
brief: periods, or on permanent bases. 


: You ean ibis to lose weight during an aioe cavaiad stay in wait: 
& weather. Most of the loss of weight is due to loss of water, Preteinnie: 
_- the difficulty of making a fire and thawing food, and the tiie. consumed , _ 
ss will keep your food intake down. *One of the rescuers who joined the © 

Ps Greenland B-17 party actually gained weight during the months awaiting 
rescue, He was experienced in. sere living, end could make the best . 1 ae 
of his situation. we 
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RSE eae ume that : one your best to equip ther case with — 
the proper: equipment, sleeping bags, clothing, food, implements. Need-. 
less to say, you also need training in how to use ah this material, A 
"suggestion has been made that every pilot entering arctic operations. — 
should receive a week's braining in living in the wild country, learning 
i how to wear clothing, make fires, adjust his tempo of living to the. 
- weather, ‘This may not be feasible; but officers can take it upon them- 
selves to learn as much as they can, and practice what they learn, about 
~ equipment and how to use ae. Ground crew men. receive special selena in 
> siyasteilaalaal and living problems, ae i bi 
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hie Stay with the Plane ; aN ) . i ies baa ) 
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a Py RS first advice, in case of Te Stay with the plane, 
ho. not let go.of a prefabricated shelter. If it is at all possible, 
_ make a landing when the plane is in trouble. Or, if you have to bail 
out, try to find what is left of the plane, Besides the factor of shel- 
a: ter, there are other reasons for staying with the plane, First, it is 
easier to spot in a search than an individual, Several inhabitants of: 
the far north, accustomed to. travel, remember cases in which the empty 
plane was df-coey cred Long before the person who had left it to try his 
amok cross country. This is a unanimous opinion, 
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oa: ‘Second, your plane has eet equipment ‘that you cannot attach 
to your: parachutes It has,or should have, sleeping bag, extra clothing | 
nets ‘Savane Teoh This does not apply to a fighter, of course, ‘ a 


Le On Lan ding 


Piet M “Well, the le bes Gece hinged: or, you have belied out, and 
- you have found your way to the crashed plane not far off, The first thing 
to do is to make sure there is no chance of fire, Look for escaped gaso- 
line. Move the equipment out of the plane until you are sure there will 
| pe: no fire--fire can break out some time after the crash. KGa 
hye anes Make . :sure immediately that everyone in the party or crew is. i 
" dequately. dressed, A.few minutes! delay may cause dangerous freezing. ) 
But adjust your clothing to keep perspiration at a minimum, At the 
Same time, render whatever first aid is necessary for injuries sustain- 
ek ed an the. landing. There is less danger of infection in the arctic 
Pee, hen! in other areas, but wounds are likely to freeze quickly, stiffen, 
ah and cause trouble out of all proportion to what one would ordinariiy 
rE: <onaigtaes Shock is srherel ly dangerous. 
Sa Ponte 
: An eS job to attend ‘to quickly is pe moor “the cine. i: 
Winds can spring up quickly and cause great trouble by blowing the 
plane around and wrecking your camp, If possible, use a "dead-man" 
_ mooring, Dig a hole in the snow, bury a log, or barrel, or chunk of ice, 
' or anything to which you can attach the end of a rope, pour water over 
it, to freeze it, and then fill the hole; tie the other end of the rope 
to. the plane, You will need several such moorings to hold the plane 
steady. Where no water is available cut two trenches in the ice parallel 
ach other, about six to ten inches apart and from one to two feeb 
Then chisel, a hole ight ‘nei bottom of the hiraen or bhi mibi ir of ee 


ie 
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i ! ps 
eustsy lose your way. - And above all, a you do want. to § to the top 


- Do not try tc trav oo far away ey the lane. You can in 
of a nearby hill to look around, do not make the mistake ‘of. one Hare 
pilot. His P-36 was forced down, with very little damage. He was un= 
injured. He decided to walk around, inspect the plane from the neta. 
and try to get a view of his surroundings. He returned to the plane 
wrapped himself in his parachute (he had no emergency clothing along), 
and waited. He neglected to dry his shoes, or’ remove from them some “snow 
Which had got in, After a While. his feet felt cold. When he lit a fire 


and took his shoes off, he could not melt out the snow, which was frozen rs 


solid. 


When he was finally rescued, his feet were frozen to ane ankle. 3 
He was lucky in that he lost only his toes; but the Air Force lost a 


pilot. This trouble could have been avoided with the simplest en eaeeay ce 


If you walk out in the snow, make sure none ‘bets into your ‘shoes, | 
3, More on Frostbite 


The important thing, | next to brevéhting frostbite, is to dig- 4 
cover it as soon as possible, ost ali stories of frost-bite reported | 
to medical authorities in Army camps in the north nave a similar element: 
the patient did not know his feet’ wire frogen, or his hands, or his ears, 
until hours later, hither there was insufficient, or too tight, foot 
covering; or the patient lost a glove, or took His nitten off in extreme 
cold to do a small job, and left the mitten eff too long. : 


_ If you suspect a part of your body is frozen, act immediately. 
If your hand has been exposed to the cold for a couple of ssinutes, do not 
simply put the glove back on. Dig your hand deep into your clothing, : 


next to your body. If you twitch your face, and feel that there is fs cen 


dead area, without sensation, take your warm hand out of your glove. and 
hold it against the criticcl spot. But put the hand under your clothing 
after a couple of minutes, and use the other hand to warm your Pacey. 
(Make sure meanwhile, of coursé, that your mittens are attached to your 
clothing with a string, so they "will not be lost, i Ordinarily, when the 
freezing hes just begun, body warmth is enough to restore. sensation. 3 
There will probably be pain in the frozen area; this pain is an indica-— 
tion that the operation has succeeded, There may be a discoloration, 

as in sunburn, a day or two later, and perhaps peeling. There. may be 
swelling, and blistering, if the SPHERE, has been moderately severe, — 


Be cuse all, avoid panic. The first thing not to do is to 
remember the old wives tales on how to treat frostbite. Do not rub it. 
With anything, Neither snow, nor oil, nor kerosene. Somehow the quaint | 
notion hus grown up that if a liguid does not freeze solid, then itis | 
really warmer than the surrounding BAe e This is. dangerous nonsense, 
Once a trapper froze a couple of toes, Some one brought in a can of 
kerosene from outside, widre it was at least 30° below, and put the 
man's feet into the can. The feet froze solid above the ankle, and hed 
to be cut off. Body heut is enough to bring up the temperature | ‘of BHO 
frozen member. . Or apply 5 water. Dabs? » to exist as ‘a Liquid, must . 
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quickly dann ond « ah gas 
ing +: “The ‘surgeon ean ebaerve the. area rose tays, to me sure. ie 
pat oitine 16 necessary. A clear line of demarcation is observable a 
between living and dead tissue. Do not att dramatically, with pictures 
‘of a life-or-death amputation of a frogen leg, by flickering candlelight. | 
You will probably find, if you wait, that the part does not need cutting 
at all. after sensation is restored, treat the skin as for a burn--the 
quick reinoval of body heat from a part does the same thing to the skin 
Pps a burn would doe sulfathiazole ointment is often used by northern | 


/ 


By Slenating 


An important reason for staying with your craft is that it helps 
bring rescuers, Even a pea-stiooter makes a bigger blotch on the snow 
vied aman. And‘you can make it more obvious. 


Aa a 15, Sovane off the paint, and make the islet: ine: Take off the 
engine cowling, especially in a muiti-engined plane, and lay it concave 
_ side up, so that, the shiny ‘s$urface reflects light. 
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Nets, © Re weep the plane free of ‘snow, especially the shiny and davies 
sections. 
OS a as A useful item oe emergency equipment is orange paint, which — 


can be seen from far off, Spread some of it on the wings, 3 
as 4, Wing covers are now available in two colors: one side is 
_ white, for camouflage against the snow, The reverse is orange or a 
_ Similar bright color, to attract attention in an emergency. 
a 5, Use sone of the engine oil for a smoke smudge. Sop it up> 
a seat cushions, or in some cloth, and set fire to it, Alternating 
_ this smoke with steam made by dastiing snow or a eprey. of water on your 
aoe) will be a good signal. | 
6, Use your feet to stamp pie an &.0. S, on the snow. Just a 
‘couple of inches depression in snow Janay at certain times’ of the day 
and yéar cause a pronounced shadow outline. Of course this $.0.6. has 
to be Large enough to be caught from the air, about 100 feet. If 
there: is enough brush or ‘wood around, outline letters with this, Only | 
_ be sure to keep the dead, light wood for your fire, Re" 
er a. Te Use-your smoke bombs; only use them sparingly. Make sure 
vr hear a plane coming before you let go. 2 
; 8, Some planes are equipped with emergency rockets, They” make 
gcelicuy signals. sresieny sin batteries lose much effectivencss 5 ea 
great cold, 
2) 09, Flay signa a panels. Learn the various foldings for ‘Signals. 
ae 10. Signal virror. Learn how to direst the flash, 
Deh es” dake Probably most important is the radio; It is worth all the 
_ effort you ‘can ‘give ait, to try to’ get it working. The B-17 crew which r 
. hit: the Greenland ice-cep, and stayed there for several months, agree Me: 
thet their rescue wes due to the radio operator, whe finally coaxed the 
et into sending out feeble signals. Look for the Tech Order on the . 
plane set, It will help you make repairs, An emergency set, the life- 
raft Gibson Girl, is good to have around, because of the harid-opereted 
generator, Radio is important because visibility in the noth. ae be 
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| > next er you have your f 
 wBedupbed clothing ehe roe fy alee at ee is ge se 
keeping. You may have a long stay. The first thing to do is adjust © 
your minds to the new situation. You are in trouble, certainly. But. 
with knowledge and common sense, it need not be serious trouble. You 
are not exposed to dangerous insects and germs, or to bad water, 
main enemy is the cold, and if you have prepared adequately, you can 
laugh at it, or at least face it steadily, Do not be discouraged, 
Even if the ’ weather is bad, and you begin to wonder if you will ever be 


a time in most of the arctic area. In the Aleutians, we all know, © 
visibility may be bed for a long time, but the very element that make 
for fog--closeness to water--prevents the temperature from getting un- 
bearably low. | 


$ A. Keeping warm ‘Ts | ) . 

1. Keep Dry, This war arning cannot be repeated too often. Roi 
dry outside your clothing, and inside, Do not let the snow remain on 
your clothing when you move near the stove or the fire. Try not to 
work so fast that you will raise a sweat, It is the established prac- 
tice of Eskimos and experienced travelers to start moving fairly slowly, 
making constant adjustment of clothing, so that the air spaces in the 
clothing will not become saturated with m@isture, If you have to work 
fast to move equipment, and if you do feel yourself sweating, try to 
change your clothing, and dry the moisture as soon as you can. 

You must be especially careful of your feet. They are most 
likely to freeze without your knowing it. 
and all, before you go to sleep, and dry them out. Kemove the insoles 
daily, if you have them. ‘Dry them out, switch them in your shoes, Do: 
not grease your boots; this will cause bernie to freeze and get aatael. 

4 and lose veri nays. 
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ok 2. Using Snow for teste T¥ may seem strange at first, but in 
extreme cold you are better off dug into the: CRON » than in the fuselage 
of the plane. It took the Greenland B-17 crew 
kxtremely cold air penetrates any opening, -and your plane is hardly 
likely to be sealed. Thus the inside of the plane is likely to be as 
cold as the outside, cnd it does not mke sense to keep a stove or a fire 
going when you can keep warm without: it. The Eskimos learned long ago 
that snow is a good insulating material, since’ it contains‘much air, 

r. . They ee dig a hole in the snow end go to slevp, when the weather is 

¥ too bad for travel, Learn to sleep in the snow, However, do not lay 

: your sleeping bag directly on the snow, for two:reasons. First, your 

4 ; ptibe Para heat the snow under you, causing it to melt slightly, anid pene= 
| rate the mterial, causing chill. “Second, sinee the snow is colder 
rede your body, it will draw off heat. Find some kind of vegetation-- 
spruce boughs, or griss, or brush, to lay benecth your sleeping bag. A i 
tarpeulin, or « pserachute, or even your arctic suit, Gans Boas Feayees enough 
ef an insuletion bene: th your’ bake Nae 


a ie a ee ee | 
c $, 


3, Metal Instruments. Keep your watch, compass, ae other deli~_ 
Cate machinery | inside your clothing, preferably on 4s string around your 
neck, to keep them warm, Oil will freeze at low hearer ono Guns 
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found, remember that bad weather seldom lasts more than a few days at my a 


Take off your footgear, socks © 


a long time to learn this. | 
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ray “You will heve ‘to es warin- ‘uals as s well as outside, Your 
ay engine needs fuel. And at. no time is it, so important. to have hot’: 
food as in coid weather. The first requirement ; then, is to make a 
ones and te it goangs, Oe aes PARR AM i id | ; mine 


es Ls Mak Gide a Fire «> tae 


| The old primus stove, burning kerosene or such heavier fuel, 
is now being supplanted in emergency kits by gasoline ‘stoves, which can 
burn the fuel.used by the airplane enginess This is usually 100 octane, 
im idea sre eras Other . stoves: igo not burn: “A aaa a Dae ot 


aay : But. Af you Go not have a stove, do hot ‘think. you cannot uti- 
lize gasoline, A device used beth in the. north and onthe desert is. - 
the sand-wick stove. Fill.a tin can about half: full of sand or earth,. 
Punch small. holes for draught in the sides just above the level of the =. 
sand; and pour the gasoline on, the sandy Then light the top of the 
sand, _ Which, will act as a wicks — ‘The stove: bubtie i oneaoae ‘ities 
oe | \ 
Seine eu! ‘Apart. from gasoline, there are opher Lue of fucli We must’ 
“consider | these because incom out a gas. is a common reason for forced 
capes of i pubghadi sel hee M fi. hee 


5 In wooded ‘country, Rath, as the pibeiratis, Look fot trees. 

ead ig dry, is the best kind, Water-soakéd and frozen wood, even. 
dead, cannot be got to thaw out and burn. A dead tree or branch is 
your Sudk bet, because tne wood probably has not been sopping up water 
sapha d the. SUMIET . Finely split green wo, oye burn. sree? ores 


Bly wee a teiees sturt, Ay. rapping. ie with: a Pome or another. 
iece of wood, Gocd stuff is Light, and gives a flat sound, Water- 
‘edi wood: is heavy, and rings when sid tcast bay sag 


. NAG? 
Nae ie fireplace for a wood fire shoud ey a reflector of logs, 


ran 


y 


‘The fireplace is also DACHER AEE to confine ‘the heat to SORE mee. 
ale In open country, when there are no ‘trocs, ook for heath: 
hr 45. and dichens, There might ‘also be free coal, and peat, If you 
re near the shore, search for drift-wood. As a last resort, and if 

1 have enough food, use animal fats for fuel, 


aie we ‘fireplece hale Lat! ‘turning could be.a stove, or a pile of 
nes: or eeeKe, af the fat is melted, and stl io slowly on the pile, 


Tole’ ca ieee *3 
gt a 
C/AeY Cus 3 if ¥ ie oN 


ea ie a of logs, to prevent the fire from, sinking into the SNOW y 


dpe ag ee ee ee ee Te 


re ieee 
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cloth will s serve. 4 


“In an emergency, if you have not equipped yourself with matches, 


or have not taken care of them, you might with difficulty strike a 
light with stone and steel. This requires patience, good lungs, and good 
kindling. You might also use a burning glass, taken from a gun sight or 
photographic lens, concentrating the rays of the sun, and gun powder , 
which can be ignited by 4 number of methods. Open a cartridge and use 


the powder.” But there is little excuse for not having matches in a water=. 


proof Dox. 


woe Importance of Fuel Economy. Kindling is especially important. 
Recover unconsumed kindling ing iimediately the fire is started. Keep the 
wood together in a compact fire, without air spaces. 


Do not make a practice of trying to warm yourself with a fire. 
In really cold weather, the heat is not felt more. than a foot or two 
away; so that one side of you is het, and your clothing scorches, while 
the other side is still frogen. Hoard your fuel for cooking. In case . 
of a threatened food shortage, burn nothing that can be eaten, such as 
animal fat. 


3. Water 


There is water, water, everywhere, and practically all of it 
fit to drink. kven if you come down on or near sea ice, you can use it 
af 37 is more than a year old, The salt crystallizes out. 


Ordinarily you need not worry about polluted water in winter. 
Typhoid occurs occasionally in the north, but you are not likely to be 
forced down near any dwelling, and besides the snow certainly has not 
been contaminated. 

For Pe yap and drinking, melt ice rather than snow. First, 
it is more concentrated; you get more for the heat expended. Second, 
unless you keep pressing snow down into the receptacle, the bottom haven 
will melt, then be burned off, while the top of the snow will not melt; 
your baller may burn through. 


Do not gulp snow if it is very cold, or if your body is cold. 
It lowers body temperature, and may cause cramps or thirst. Take snow 
in small bits, and if the temperature is net too cold, warm it up in 
the hands before swallowing it. 

4. Cooking: Food must be thawed before it can be cooked, New- 
comers to the North are usually amazed at how difficult it is to thaw 
frozen food, or even to melt ice. Use "waste heat" to thaw food, by . 
keeping the food suspended over the fire from the very beginning, While 
making tea, while melting snow or ice, while nagar anything, always 
have food hanging right over the fire. 


{ 
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gier with coo : | : | 
t. Use ponking water to drink, unless the cooking has Gad necessary 
to. remove harmful substances, as from native plants. ri iy Pp ce 


y 


= Se. Foods: a. hationed ée can assume that your Saarey is eae 
Bey with some supply of emergency rations. No plane takes off these days 
in northern operations without a couple of days' full: rations. . These.. 
can normally be stretched;. groups of men, doing some traveling, found 
that they did not consume a full set of three packages of "K" ration - 

per day ; and a fairly quiet existence in or around the crashed plane will 
require less food than would normal operations. Start being stingy with 
*food inmediately. And try to keep warm; your body will thus consume 
-less of its’ stored-up fat in the effort to keep warm internally, 


< b, Animal Food: You had better start thinking immediately of 
‘adding to your r prepared - rations. Any animal which can be caught is 

edible, with the exceptions of polar bear's liver, some salt water 

- mussels, und’ possibly. fresh whele meat. Patience and some ingenuity. 
on Peg eeeary. in See hunting of some animals, but the alert hunter is 


a ee? ee a ea a gE ea ee Sa pile peo 


eae Two important staples of life in the north are the seal 
‘and the caribou, for both food and clothing, With the ,22 cal.—.410 . 
- combination gun in the emergency kit, firing at short range is necessary 
for results, There is the danger in shooting seals in or near. the water 
that the bodies wiil sink, It is wise to have a harpoon handy, OF oa 5: : 
shoose a victim some distance from the water. Aim for head, neck, or 
shoulders, Seals are likely to sun themselves on sand bars eat a fiver 
_ mouth in summer, and on the edge of ice floes in winter. On the pack 
in winter look for the holes they have to make in the ice to breathe | 
through. You can learn to eat the neat, and even the blubber, raw. 
- The seal does not have to be skinned imncdiately , since its flesh, unlike 
Pie cainels, does not freeze hard jumedi ately. : 


SS ee ee ee ee 


: ee yer caribou | can be eaten raw. ‘Their broad tracks are 
: easily recognizable, end they may be found at some time all over the _ : 
" northland, Aim for shoulder or neck, rather than the head, which is. . 3 


a difficult target. At nightfall phere is a tendency for the animals © 
0, bunch up, and there is a greater chance then of getting more than “4 


ae Polar bears ere eu dangerous to play with, They have. 
great vitality, and are fine swimmers, They ure seldom found inland. 

- Since the polar's main food is seal, caught on solid ice or on shore, 
it might’ be an idea to hunt a victim-seal's carcess, as the white foxes 
do, rather than the bear itself, There are several other kinds of 
bears in the north--brown beers, grizzlies, and, in the wooded country, 
the Meco ay ck Deak: Most. fy EP except the male and unpregnant 


a 


I Oe en a ee ee ee 


‘consider it a miracle | 


Ca Plant Food, “it- the ground is 5 snow-covered, ron ane Lovee 
down 'to the ground, Lichens (reindeer lichen and rock tripe) are the ay 


4 


best and most abundant sources of plant food, They should be ‘soaked — i 
in water and, if possible, boiled, Vitamins can be found in the buds ae 
of birch, willow, or other woody ped a which project above the snow, 


- or+tan be found by digsings’ et 


y In general, then, do not assume that there is no Life in i 
the frozen north. Keep your eyes open, and know where to search, and 
you may well find enough to make the difference to you lini ci starva- > 
etapa and subsistence, ec 
oe Ose k 
C. Some Hints | on , Health 
‘i The Lape advice is, do not worry about your nesting : Natoretiy) ae 
you are likely to-lose weight when living in emergency conditions on — 
emergency rations. And do not start worrying now about the problem of 
defecation in a temoerature of forty below. You will not have the 
natural urge as frequetly as you would at a home base. Besides, YOu. es) 
Will be eating Less food, and require less elimination. And there is — ei 
no medical certeinty that your body requires an elimination every day 
el for health. len have gone for a week in the’ arctic without a movement» . 
- without any ill results. Your urine will be thicker, and perhaps on 
) colored than ordinary. It may even develop a pungent smell, after a 
Couple of days of emergency rations. Do not let this worry yous You a 
will run out of food, or be rescued, long before there is likely’ to ‘be | 
the least danger from this source. The game of seelcing variety in. your 
rations and stretching them will occupy your mind; do not let your Spit 
down, Similarly with vitamins, Do not worry about them. Your normal 
ration will contain enough to keep you going, and even if it does nob yy 
it will be ‘Weekay before vitamin lack begins to have any bie aig: effect. 


oe ee A 


es Air He your: Oe De as much as you can. Try slot to wear the 
same clothing day and night. If you change quickly in a sheltered spot, 
you need not worry about your body picreiioeas. Cleanliness helps maintain 
whe shuer i in your Cente ing | ues ; Sake ee a 
graye aa men have acquired a bit of dianiiotous small imowledge’ about 
"lung frosting". They may fear that moving in extreme cold may cause an 
inflamuation of the: lungs. It should be said now that there is no het 
- record:ii medical circles of the north of any such’ ‘trouble experienced 
by human beings. — It is true that animals, such as horses and dogs, sau i 
died-from a coridition thet would fit the term “frosting | of the lungs", ; 
but even in enimals this can be avoided, It is’ agreed that the important. 
precaution, for both men and beasts, is to start work slowly, so that. 
_ there will be no panting and rapid breathing. Eskimos are careful to ho: 
_ their dogs back on beginning travel after a rest, despite the animals! = 
tac aan to va off, Too ereat Pree enen too soon will cause troubles 


| A-III (Rev.) nA pata 


er 3 I Lr i ust elop * ne 
an Bhi “a anc oi 'O} ie: DOS But Lmn - . 
ate frosting of the Langs is not ge ‘To avoid all such ‘trouble, go 


a ies 
easy at first. 


‘tee me Another ‘general notion is that dwellers in the north are more. 
ee susceptible to tuberculosis. This has received no support from the 
experience of “Army physicians in the north. - 


‘In general there is less likelihood of infection in the north, 
Tetanus and gas gangrene from infected earth are rare. Colds occur 
with only slightly greater frequency in northern army camps than those 
elsewhere, usually because of crowded conditions and difficulty of 
ventilation. Typhoid exists, as all over the world, from infected water, 
but in no greater proportion. . 


. "Sun-blindness" is not really blindness, but an intense pain in 
the eyeballs, resulting from glare, or even the continual attempt to 
adjust the eyeball to terrain which fails te offer contrast and shadow. 
Thus the ailment can be developed on days when the sun is hidden by 
haze, The remedy, of course, is rest in darkness; the prevention is 

an ordinary pair of sun goggles, without metal, and shielded on the | 
sides, The lenses must be fairly dark for adequate protection, Amber 
or orange colored glasses are approved by some authorities because they 
afford greater perception of contrast, as of ground levels. 


pet ce. These glasses are more useful on bright, hazy days of diffused 
light, than on days of direct sunlight. There are no shadows, and 
orientation is difficult, causing ¢yestrain, The sage-green lens, used 
by the Army, affords maximum protection against harmful radiation with 
minimum color distortion, and is considered best for general conditions 
and bright ijoaie ai 


it, is important to keep the face as free of hair as possible. 
jour breath will condense on your moustache or your beard, and your 
skin might freeze. Another symptom which insight have an eff ect on beard- 
payee Ne is the normal tendency of the nose to drip freely. 


ve TRAVEL ed, . ; 
_ Although traveling is contrary to the advice of every authority on 
arctic winter conditions, it may be necessary under certain conditions. 
‘The plane may have falien on shore ice which is likely to break up; 
one of the men of the crew is badly hurt, and it seems advisable to 
have others in the party attempt to bring help sooner than it might 
otherwise come; food hes been exhausted, and hunting is bad; you might 
Bown. * DS pretty sure of your direction, and believe that you can male your 
“ene goal handily with the equipment on hand, | 


Ay Go Basy 


aan If you decide to take off cross ‘country, keep one warning in mind; 
; ‘do hot try to fight your environment. When you feel tired, rest; if 

you cannot see where you are going, stop; if the air gets very cold, and 
there is « wind that is hard to fight, dig into the snow, and wait for 
better weather, You are much more likely to freeze when your vitality is 


! 
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ly, if you n the snow, your body will f 
~ becomes dangerous. Sie you. coon move about, « : r 

warm UP» Sapo poor ‘ Path : 4 ‘ be ge 
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“As you tuk the trip, do ees move a fast. Worm a cuouatly eee 
so that you do not sweat. Loosen clothing as your body warms. Phen, i: : 
after you heve been traveling for a while and your body gets somewhat 
ences close up your clothing, and put more on. : : ale 


Before starting, arrange an emergency bag, with extra nittens, if 
perka, socks, underwear, retions, This should go on top of a sled, It ~ 
is wise to make a sled, if you hope to take along change of clothing, ane 
sleeping beg, fuel. The sled can be made of boughs, strips of metal, 


runnerse 


Part of the equipment to be taken elong on a trip Sieaka be a nun~ 


ber of rolled-up patches of burlap soaked in kerosene or oil, to be used a “ 
for kindling to start fires. This will save time in fire-making. aes 
: | a 

By Precautions snd Techniques # Ba rH | ie : 

- . U ‘4 F 2 

Certain. prcedubican are necessary in n pitching camp at night. De. oe: ae 


not settle down under a bluff covered with snow. The wind inight blow | 
some of the snow down on you, and you will be lucky if you escape un- ’ 
smothered. Or the wind, coming from the opposite direction, might drift 
snow up against the bluff, and over yous Do not pitch cemp on. thin ice 
too far from shore. . tee fice a way of measles Ob tis | 


‘ 
Pe 
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he 4 
Nes 


If you have to ford a stream. or a_ body of shallow water, prepare 
your non-waterproof footgear such as nmukluks by dipping ‘them quickly in 
the water, then withdrawing them, so that 2 thin film of ice develops — 
as the water freezes. Dip repeatedly, so that the film gets thicker. eee 
This will prevent water from penetrating into your boots and socks while 
you are fording. When you get to the other side, you can try to chip’ = 
off the cae and dry out “ha, boots. engl ig tein yas os DeLee Ola 


It is. important to know. your direction at all times. Depend net toe 
only on your compass,. If, the wind sets in and you have to hole up, or es ae 
even if you camp for the night, be careful to note from which direction © ‘ 
the wind is coming, If you are unsure of the route to. follow when you | - 
start again, aim to move so thet the wind hits in the seme way, that, it- a 
did when you stopped, It is likely not to have vecred too much, Or | Bee 
better, observe the ridges of drift snow piled up by the last storm 
when you camp for the night so that you can take off ak the same angle ata 
to these ridges. \ : sare 


- 


A gener: esid actin on all northern activities: void if possible. | 
doing anything alone, Company keeps up spirits; makes preparation of Be Ra 
camp or food easier; und Helps observe and treat frostbite, ; oH 


Ld a mr aiekelel ees TSU, 3 AD aber ys 


“We . SURVIVAL IN ‘sua , ener bok waitue oe sore 


re Clothing ! a . " 


Your summer clothing will depend on where you are. You will need 
some kind of winter clothing available for operations near the coast, 
or to tide you through a storm. Ordinarily, however, all you need 1% 
summer underwear and Orne Par y: prescribed ni aoc 


. 


One precaution to flyers is haceaary. Those who will be flying 
over the Aleutians, with their constant fog and haze, will know that 
the greater portion of their operations will be over water. They will 
learn quickly that the water warms up not very much'in the summer; in 
August it is hardly ever over 50°F. In flying, therefore, it is neces- 
sary to wear heavy clothing, both because of the actual air temperature, 
and because of the greater protection im case of a force-down on: the 
water. The greatest fear of flyers is immersion in the bitter cold 
water. Death after about an hour in the water has been reported on 
several occasions. Heavy clothing will help retain body heat for a 
longer time until rescue, 


, 


B, Insects 


The most important point about summer clothing is the ped. for 
contplete protection against mosquitoes. They are innumerable and ubia- 
uitous, A head net is necessary, to be attached to a wide-brimmed hat 
that keeps the netting away from the face. ‘A complete bed net is de- 
sirable for sleeping, even over a sleeping bag. ‘Insect repellents or 
fly dopes have been found quite satisfactory. Some formulas, developed 
for the Army, are good for 4 hours, One device is to ‘soak a handker- 
chief in the stuff, and rub your face and hands with it periodically. 
An encouraging news item reports that isore and more satisfactory 
repellents are being discovered continually. Sprays, or an insécticide 
gas bomb, must be used in an airplane before taking off, and also in 
a tent or dweliing before going to sleep, or occupying it, 


Goggles are necessary not only in winter. They must be worn when 
on sea ice, glacier or snow-covered surfaces, and they will also be: 
found helpful near the coast or on the water, which throws off a bril- 
liant reflection, Goggles can be improvised if necessary by cutting out 
a piece of cardboard or wood the size of a lens, and making a narrow 
slit like a T, to squint through, Ear pieces must be improvised out ‘of 
string or wood or wire. It is better to have a spare ‘supply-of ordinary 
drug-store goggles. 

Shelter in sumer is necessary as a protection against insects, 
light rain and snow, and to provide darkness for better sleeping+ Re- 
maining inside a plane will serve the purpose. . 


C. Food 
Food arid water are more abundant and cusily obtained in this 
season, There will be pools or streams of water over most of the north- 


ern region, because of slow evaporation, Pools of water on sea ice: 
will be fresh, if they are far enough away from salt sea spray. 
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some Spipaa in the arctic og nest. together in ‘large numbers, ‘oe! 
such as ptarmigan, at this time of year can be caught bik the ‘bare 
hands, Shares and traps aré’ Sane constructed, — gr 
Fish are abundant near shore, and there is less ‘danger there " 

from breaking ice, Salmon run up streaas, most of which are shallow, cometh 
in the spring, and they and other fish can be caught by building a ae 
- paytial dam of small stones across a stream, leaving a narrow sluice ( ~ 
prin tne which poy must Novy Here bined ® om be ea do or shot 


arate 
’ 


2s Plant Food; y rere dethnd tely An the favor of the notthiabes 
is‘that there are no poisonous species of netive plants in the treeless © 
. section of the arctic. Available siete are of various kinds. yee 


patel) 


Se ae Greens; cowslip, Anil coh fireweed, ferns, and gor Aen 
other herbaceeap plants can be used for salads, _ i 


2% ieiiaake eb elas welata lowsewort and sweet vetch have ne 
one ROG OeNeS The. kesachatka baa in the Aleutians is also ont bee os 


a Cy Seaweeds marine abe like Neen; scewced which Bae Gaon 
# washed ashore, cre edible if they are fresh, and | hae es or decayed. 
c 7 must bi washed, und are best cooked. oe * ia . 
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| d, Berries: in both arctic Re sub-dretie i there are late: | 
berries, bilbarrige » cloudberrics, bearberries; and mountain cranberrics 
ere abundant during the short summer, and some can always be found in 

the spring, preserved from the previous winter, Limited to the sub- i 
aretic are the northern gooseberry, red currant, red raspberry,* wild saa | ae one 
strawberry, ee “a \ | ey 
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3, Outer garnents se be windproof. 


AS Le Attach outer handgear to clothing. ‘Wittens are better then glovese 


5. Shocs should not be tight. Wear several reders of socks, and 


ila eM ee a ee al a 


£ a ‘ 4 . bist ols) x \ 4 ae f te 
pte ‘ . ‘ f ek ; Py ay i 
Oe Sun gece prevent, sun PERRO ONDE Have more than one pees 
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8. Do not weer selae clothing during day shi in “sleeping bags | ; 


ye ce clothing and sleeping bag clean and free from grease. Dirt 


: 
{ 


 boay as soon us ie RT at ; | 7 
pike liateh others’ faces. for frostbite, baa twitch your own - face. | 4 


2. Do not touch aime wetal or ice with bare. hands. ‘Stay out of 


i i ’ 
hi Usk 4 * 
‘ y aet 
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Dian Bb , not rub phcutbatted parts. Cover with hand or put ‘next to - = 
“oa of body; bring up tempercture slowly. | | . 


Us BEEP cars ee outdoors. They frecae eesily. 


“Bs Keep snow out of shoes. Move toes often, Viear ventile Hick aunt, 
ee When ipaveldvie? know where you are going; make’ sure you. know how 
tell direction with or without Si oe ficies' ‘by sun and soit 


“ via ‘In case of forecdovn, gtiek with: plencs Make | shelter in snow (Ce 
de: wings aera fs : : 

| : . é ha ( | a 

18. Do not despesr o finding food, Know the habits of animals, and 
AL life is edible. fo ON er a 
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School Lectures 


THE DESERT 


Lecture I: ee 
General Characteristics, Native Life, and Care of Personnel ie: 


Introduction 


The British film masterpiece, Desert Victory, refers to only one Os 
kind of victory in a single desert. The mounting triumph from El Alamein a. 
through Tripoli to Tunisia, ending gloriously on the:;beach at Cape Bon ~ 
with the round-up of more than 200,000, Axis prisoners, does not mean that 
we’ can cross desert operations off: our inst cf inings to think about. 
do long as there is an Africun arm ts be supplied: .so long as there are 
African air bases; and indeed, so icng as there is a Eur ope theatre of | 
operations, With a HKuropean expeditionary force, supp’ied from the 
iiediterranean, then the african desert will be a factor in our planning, 


There are other deserts too, that will enter our military thinking. 
There are important desert areas in India, in China, in Syria and i 
Palestine, in Australia., Our men are quite likely to find themselves 
operating from bases in or near one of these deserts. So we might as 
well stert learning now, taking advantage of the hardships endured and 
lessons learned by our buddies who got. there a ah ecrlber. | é: 


First: start unlearning, if ne¢gessary. The aunes who vowed he would 7 
be Pai thful: "til the desert sands grow cold" was not tying himself down ~ 
for more than a couple of hours--the hot desert gets awfully cold at night, © 
because the dry air and cloudless sky permit rapid loss of ac from THe’ 
eerth. 

Another false notion suggested by the poet is thet the desert is 3 
mainly sand. Only a portion of the desert is covered with sand, and — ‘ 
even this has a hard crust. Loose, shifting sand dunes are much rarer 
than the movies would huve us think. 


And if you are in the desert and see a mirage--water shimmering, ae 
or an enticing oasis--do not tell your sergeant to put you out of your aes met 
misery, You have not gone crazy with the heat. iirages are perfectly 3 
natural occurrences, resulting from refraction of light by air layers 
of different density. 


But on the whole war news reports have given us fairly realistic é 
pictures of what desert operations are like, Unpleasant, monotonous, enon 
dangerous, there can be no deniel. But American soldiers can make a 
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eat of thelr ee Uh and with | proper knov ledge and care, can live 
quite successfully and healthfully. at least i): African bases we can 
expect there will be little or no actual combat hardship. But there 
Will still be the climate to under stand and mast r, and the populations 
to understand and keep friendly. 


I. PHYSICAL CHARACTELLOTICS 


A, General Nature of Deserts 
, What is a desert? ‘How does it: differ from other land areas? Wheat 
are its fundamental characteristics? 


1s Hot Deserts and "Cold Deserts" 


The term "desert" is used for those lands which produce insuf~ 
ficient vegetation to support a human population, There are "cold deserts" 
and "hot deserts", The term "cold desert" is applied to high latitudes, 
where comparative absence of vegetation is due to the prevailing low 
“temperature a and low precipitation. We are not concerned here with this 
type of land, but with hot deserts which are caused by high ipahadeneae: 
and dariictient rainfall, 


Re Aveas and Locations 


. It is estimated that between one fifth and one seventh of the 
‘total land area of the globe is hot desert. Consider the vast expanse of 
such an area; it would be almost three times th: size of the United 
States and almost 200 times the size of England. ine 


The Sahara desert with its 34 million square miles, including 
the Libyan Desert, is by far the largest. The & rian and Arabian deserts 
together total about 1,000,000 square miles. The Gobi desert is somewhat 
smaller, about 6 00 ,000 square miles. . . | 


Sudan of the hot desert land of the world is located in theatres © 
of operations or in areas likely to be invaded, It is important that — 
you learn as much as you can about deserts. Know where they are situ- 

ated; know their terrain and climatic characteristics, and become 
familiar with pene animal, plant, and human life that exists on them. 


The most important deserts of the world are loeated as follows: 


_ a. A broad desert belt can be seen on the map of the Northern 
Hemisphere in an east and north direction across western Africa, Arabia, 
and northwestern India to the Gobi region’ of China. This belt is common- 
ly divided into the following regions , although the exact boundaries are 
hard to oc bie 


. 


1. Sahara oust (north Africa) 4. Syrian Desert (Syria, 

2. Libyan Desert (northeast Africa, Palestine, North Arabia) 

a including Fuyoum and Nubian Deserts) 5, Iranian Desert (Iran, Trak) @ 
’ 3. arabian Desert (southern and’ 6, Thar Desert (western Inia) — 

~ Centrel Arabia) . 7%. Gobi Desert (China) 
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ne mabe becork: ek eas im MEO ee 
Sy 2. Australian Desert (west Toeeraria) 
3. Atacama (South America) 


Ba ihe Desert Pattern ‘ a ; 


a ee ee 
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hegardless of their Location, all deserts conform to ‘the sane |) 
general pattern and exhibit like fundamental characteristics. This sheik 4 We: 
not be interpreted to mean that differences do not exist--that terrain, a 
climate and life forns in the Kalahari Desert are identical with those in 
the Sahara or the Gobi deserts, There are many local differences, but in — 
general all areas termed "desert" conform to the same environmental Be 


pattern, The characteristics of this pattern are as follows: 


~ 
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1. Lack of Water ae a oe 


[Ae oe Us 
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; The almost complete absence of water in any form (rivers, Lekesa 
rainfall, snow, etc.) is characteristic of all hot deserts. Deserts are 
“ waste lands for want of it. They support but little animal life, plant — 
| life, and human life. Give a desert plenty of water on receptive soil 
and it will bloom like the tropics (note the desert oases) and support 
man and beast in large numbers. 


a. Rivers 


Although there are some rivers in deserts (e. g., the Nile 
of northern Africa and the Tigris and Euphrates of southwest Asia), a | 
further fundamental characteristic of a desert area is that most river 
beds carry water only for short periods. There are stream beds (called a 
wadis in Africa, arroyos in the American Southwest), which are dry most oe 
of the year. They are watersheds which collect surface water draining . 
off rolling and mountainous terrain. Following a heavy fall of rain, the 
wadi becomes a raging torrent. For this reason, if you set up camp in , 
a wadi or dry stream bed, be ready to make a quick escape after a rain, 

In its flow across sw idorched land, the water in a wadi usually dries 
up or goes underground before it peaches occanic water, or a large 
permanent river. , ila: - hyn Bee 


/ aie F-2, 
b. Rain and Snow Nee 


The annual rainfall in deserts is less than 5 inches per Re 
year. Some sections of the Libyan, Saharan, and Syrian deserts have = 
ce less than 2 inches, most of it coming during the winter months. The _ pase 

_ . deeper one goes into the Sahara the less the rainfall. -Much of the rain — 
_ that falls is in the form of infrequent, heavy showers,. This type GY Se Die 
rainfall results in flash-floods and raging wadis, Certain sections-of © 
the Sahera and Libyan deserts are so dry that even the, heaviest rain 
amounts to less than half an inch, eS 


The coastal and plateau areas of North Africa which border aR 
the Sahara and Libyan deserts are morc humid, The moister parts of the ta) 


rin iste): Sit eben s me 16.4 


Saree. is absent in the Pesan’: except in iaountainous: sections — 
A ere the elevation is more than 4,000 feet. The Gobi desert, because of 
: its high altitude and latitude, experiences cons: ‘derable snow during the 
winter months. The Atlas mountains which fringe the northern parts of the 
fies Sahara, in Algeria und- pitas are er feet above 7,000 feet from 
- Decenber ‘to larch. 7 
/ 
; } The relatively Sane precipitation (gain and snow) encounter- 
ep cong the coastal regions of Algeria, Tunisia end Libya may seriously 
| affect. air operations. In late fall landing str tps. and natural-surfaced 
* airfields turn into treacherous bogs and quagniir 2s. Likewise, in the 
desert the dust turns to mud during rains, and a wreraft eecacnt ty bog. 
nine 
a ‘The relative low hunidity over deser © ‘arcas results in excel- 
“lent visibility. when the air is freo of dust’ and sand, era is best 
ors the summer, when humidity is lowest. | 


{ 
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PD Variable Physiography , a, . . ey 
i ie Deserts are not everywhere flat as a tak le and composed of vast ' 
- expansds of sand... Nor is the desert a rolling co mtry of sand dunes as 
lepicted by Hollywood. Desert soil is composed cjiiefly of residual soil, 
ee as doby and rea ing ai a rocky hummocks anc here and there ex- 


: 


ie Desert aiettnses range from sea peek to 5000 feet, and the land 
LS often mountainous and rough. This is particulagly true in Morocco, 
_ Northern deriahe Sirs Northern tunisia. Rugged hills are common in the 
ys byan and Arabian cet: Yet there are wide stietches of fairly level 
land in all deserts, land that is suitable for air eperations. It mast 
-pemembered, however , that the hard crust, once bgokcn or disturbed, 


creates a serious sand and dust eoeaNcre ee ae 


Morocco, ager aan Upper Tunisia Tunisia | : 
Pe ee i, The ities ‘ban eed, (33, 611 fect maxim m elevation) cover 
bout one-half of the country, Beeinning in western Mprocco they have 
r terminus in northern Tunisi:. The rugged Ainge? Massif guards 
ee approe aches | be Algeria. s agar of ‘about OS, feet Sen 


Th avkedaael h @ coastline which | ayn bola! ‘and rocky 
th clifts rising ‘sheer from ee Sea, ; 


/ ‘ é * 2 “\ 
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oe oy The Sahera: eabek fects on the south edgei of the Atles 
: , about 100-200 males, inlend from the S Meek sareanieen, and Je Eile ernt 


¢ 


flats, which when hard can 1 Ss emergency | g fields, he - 
desaee and Giavee tableland, ‘One. salt pan may cover Sorat EeRePec Ses 
- square ‘miles. During the rainy season they are impassable. Planes should _ 
“never attempt to land on them, wet. or dry. They may be wise weer. a ae 
crust. : 


b. Lower Tunisia, Libya and Egypt #3 is 


i. This entire area may be said to conform to. us Sasnvea! i aa" 

# idea of what a desert. looks like. It is a land containing little or . ‘na 
i nothing of use to man. Some of it is mountainous and some of it is Finke So 
a South of the mountains in Tunisia lies an area of sand dunes which gives nes 
~~ ~way to an inland plateau of 500 feet elevation. Between the dunes and 
the plateau is an area of great Pea Dar | : . . 
2, The coastal ores ‘of Lane varies in width ictus 1-40 wise. 

and is the only area, except for a few oases, that contains enough hiinies > | 
to sustain human habitation, _ | aS 


South of thie narrow se oeat ise is tine chain Desert, 
an area which for the most part is devoid of water, and has large seas 
of barren shifting sands and boulder-strewn regions. Chotts (salt pans) — 
‘ag are scattered widely and inmost frequently near the sea coast where rain- 
x fall is heaviest. The Tibesti wlountains (10,332 feet maximum) contribute ‘ 
Be the only major peaks in Libya and mae, the southern Goumany and the south | i 
Be Limit of the desert. ; . + re pent 


se”. 3, Egypt is largely flat desert country broken only by the | 

g wide alluvial plain formed by the Nile River and its delta, The flat = 
ep Libyan plateau lies to the west while to the east, across the ked Sea, 
are the rugged hills of. the Arabian desert, some, of which Phe) LO van oh ae 
4 elevation of ? 500 feet. — Bi SIN ir ae 


3. Tenporaturest “High with ret. ‘Berens Range 


‘ 


. a. kemember that when you go into the desert you. el aaa into 
RO an area that gets hotter than any place you have yet experienced, But 
_. because it is a dry heat you may not feel it nearly.so’much as the summer — 
aie heat of. Florida. The desert loses its :heat at night; the low humidity is 
an inadequate insulator. Deserts get cold at night. and you will experience 
changes of, 30-50 degrees from day temperatures, You will suffer from the 
cold unless you have adequate clothing and blankets. 
b. Temperatures vary with the altitude, the tonth of fs year, 
and, the time of the day, Areas. of high aititude have a lower temperature 
than do low areas, It is. mach hotter in summer than in NRERET and | ae 
Be 7 colder at night than. during the day, |. : is emi 


Bie.” C. on the Siar and Libyan Deserts you wil ‘experience RES a 
day air temperatures of 100-127°F, At night it will drop.to 73+78°F. The 
highest recorded air temperature in the Sahara is 133°F: Soil temperatures 

> ‘are even higher and. your feet and: body will feel scorched’ on contact with 
_, 175°F, of soil heat, Winter temperatures are: Coe ‘ se eeties the Cae and 
xg Uke to PAO Gilat the night. 4 | 
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‘ i, ais Temperatures are lower on the platen and along the eoast of 
-North -Africa than in the true desert. A typical summer day ranges between 
ead aidan Freegzing temperatures occur eine ar? not common. 


aateah’ 3 


Cmte ake 8d Dg ‘The weather of the North: African ares. may be divided. into 
the same four seasons that we.are accustomed to, with the same months in 
each season. 


f, Some deserts are extremely cold.during the winter months. 
The Gobi, because of its more northern latitude, has temperatures as low 
as 14-20°F ; ae summer sina dg gate is 80-90°F, but can go higher. 


i ¢ Bo) A { 
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“ie a . Sandstorns and $ rong Winds 


. In ‘all deserts genkotonhe occur ‘periodically and without warning, 
and winds of cyclonic velocity produce considerable turbulence. that may 
extend up to 7,000 feet. The Sirocco, a hot, dry, and dusty southwind, 

“blows with considerable force in Morocco, Algeria and Tunisia. It may 
last for just. 4 few hours or for days; it is least common in winter, and 
more prevalent in the east of the area than.the west. In Libya and. Egypt 
winds similar to the Sirocco are found. Called the "Simooms" (Libya) 

and "Haboobs" (Egypt) they are hot, turbulent, and carry clouds of fine 
dust coiehe ae ati They are most active during the summer... 


Ay Scarcity of of palace and Elant Life 


where there is no ‘gover there can be little or no. life Lt 
is only in the regions where waterholes exist or where the patntald is 
above average that life forms are found. Animals are limited to gazelles 
(a form of antelope), dasa rats, lizards, and insects,. 


. Except in the oases tine only, vegetation in the Saharan and 
Libyan Deserts is low-growing shrub and-camel griiss, Shrub palm and 
grasslands border the desert tableland, and ever.reen brush predominates 
along the coastal plain end in the hee No Forests are found on the 
rapa slopes of the mount als « ir : 


+6. Low Density of of Population 


Five persons per square mi lie would be a generous figure for popu- 
lation in deserts over the world. There ere large creas of the Saharan 
end Libyun Deserts with fewer then two, or entirely devoid of human life— 
the reason being lick of water. The populetion of the Seheran and Libyan 
Deserts is less than one-tenth that of England, yet the land area is 

sixty times larger. 


Debdet people are eel ye a eended in the form of loosely organ- 
ized tribal groups, They are. hunters and food-gatherers, and roam 
thousands of square itiles of desert.iand in search of food. Some peoples 
drive their flocks of sheep and goats with them, All desert peoples are 
nomadic and have a simple material culture. The Bedouins of Arabia, tle 
Tuareg of the Sahara, the. Bushmen of the Kalehari Desert and the Mongols 
of the Gobi: Desert are good examples of desert nomads, ie traverse thé 
desert by. means of trails and caravan routes. Six main caravan. ge ne 
cross the Sahara. , There are several caravan routes -in the lea end 
Arabian Deserts that have been in use.for thousands of years.: | 
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gp aes in some form) are found only at. oases, xa Jes in ‘the a 

_ Sahara are Biskra, Touggourt and Insajah, Also, springs, Mrpipat ton) V5 

-ehannels, and wells—-wherever there is water~are other leeks of 
population, 


ra 


Te Mirages 


| The optical illusions called ninages are sometimes caused by 
two sets of light rays, one convex and one concave, which reflect the 

| sky's image making it appear as a sheet of water, Roeks and trees can 
| also be reflected, Similar mirages may be seen over gmooth surfaces, 

! ‘gueh es tarred roads on calm hot days. shes : 


It is most important not to be dicted by these miragee into 
expecting water, or being led off the course, 


8. The Desert and Its Relation to Air Ope erations 


The remarks and observations whieh follow pertain only to the 
plateau and desert areas of Morocco, Algeria, Tunisia, Libya and Egypt. 


a, The coastal areas of Morocco, Algeria and Tunisia offer no 
serious hindrances to air operations, Visibility is good though over 
mountainous regions flight may be penperee by heavy cloud formations and 
bumpy air, 


b, Walk Redon: of cyclones ay acta fog, dust storms, gales, 
and low-level icing, The rainy season turns airfields and landing strips 
into mud, a factor which seriously deters air crenata 


ce, Spring and early fall are the seasons bet. adapted for air 
activity in the coastal areas of MOTAREO sails and Tunieie. 

~ ad, The flying problems are dizperent. in the inland desert areas, 
, au: sumer, great heat, dust and bumpiness will present trying conditions, 
. Landings on untreated. surfaces which throw up huge clouds of dust will be 
a major problem of maintenance and operations (See Lecture P-II), Visi- 
bility is generally good but works a tactical a on andl colicin 20 
G&ircraft,  / 


rare 


On the basis of tactical experience, spring and fall ead the 
best seasons for the operations of aircraft in the desert section of 
lower Tunisia and Libya. In the Egyptian area, fall ‘offers the fewest 
hindrances to air operations, - 


~ 


| e. Forced landings in the desert present a “ serigs of preblens. 
to aircraft personel. What to avoid in landing the plane, what to do — 
after landing, and how to survive in the desert and problems which must 
be solved for success in desert warfare. (Note: What you skould know 
and what you should go are covered in Lecture III~-Desert Survival.) 


Se Oe ee eee Oe a ee, 
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Pu dL tHE Natives OF NORTE ares | Putas: 
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. From ‘the: standpoint of personal davies you need the friéndship - 
of the peoples of the*desert, -The more you know about them, the better 
equipped you are to enlist their cooperation in maintaining yourself, * 
The time may come when their active help will be needed in your fight 
egainst the desert and the common enemy, while their a carvrhgete can make 
life difficult. 


In the-second*place, cach American soldier is a personal representa- 
tive of the United States, How well he understunds the netives and how: 
well hé-gets along with them, affects not only himself but his whole out- 
fit. His behavior will give some north Africans their first deep ~~ 
impressions of America and Americans. Each man can help or hinder the 
present and future relationships between our land and theirs. Every 
blunder in dealing with the natives is a. bodst for the Axis.” 


Treat the natives with respect and dignity. Avoid the narrow atti- 
tude of so many people about "foreigners". Remember, you ‘are the 
foreigner in this case; it is their country you are staying in. It has 
been their land for severar thousand years, They are as proud about 
their way of life.as we are about ours, and more sensitive, Do not 
demand things, but ask politely for what you need, Be free with your 
eres if Aa need help. 


Mere As oe reason, too, why you should know the natives, An 


intelligent effort to make friends among them, to understand and sympa- 


thize with their customs and beliefs, can result in a rich personal 
experimmce, one that can never be estimated in narrow terms,: You will 
find that other people's main problems of living ere the same as ours,’ 
but through thousands of yeers of living in a different kind of country 
and with a different background of culture, they have met these problems 
in different ways, kKefruin from judging their ways as better or worse 
than ours; our stcndards do not always apply. 


In this section we discuss primarily the peoples of North ts 
but ah vk ac nee the ilo sLem inhebitants of other desert area “ 


the The Peoples 
1, Age of the People 


’ ‘The past history of the north Africans goes back into the Stone 
Age, ., The modern people, undergoing continual mixture, are probsbly not 
muels different ‘from those who lived there before written history began, 
Their inheritance has derived from the rich stores of ancient Egypt, 
Phoenicia, Rome, and Arabia. They have maintained themselves under harsh 
desert -conditiens for ater a of eda and they. are still a rugged and 
intelligent RRORL Es 


. 
- 


Di The peees of North Africa. aN ara 


Ch ER RR WATERY RIAU GRA SOOTY ON BRM 
» 


One of fhe first things that will eS ey you is the eae ey of 
physical appearance, Traits range from dark skins, black eyes, and kinky | 
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ty tend anes: dark coloring. © Tt o be expéeted from the: 
between the European whites and the tropical African’ blacks; ie n ‘ 
Africans are the racial link between these two great. areas; they are pipe 3 
a step removed from the dark-complexioned Latins of southern Spain, teapeay 
and Italy. This original population is’ often ealled Berber.. The Berbers 
vary a great deal, not boii Be in physical opeAvanee but in customs and 
habits as well. 


3. The Islamic Influence , 


| ieee LS, however , one raat common bond ‘shared ‘by: fie north 
Africans: . the Mohammedan faith, or, more correctly, Islam. More than 
a thousand years ago, Arabs Hegan. entering Africa from southwestern Asia — 
and gradually they pushed across the African continent, The Arabs were 
Moslems, or Mohammedans, as we say, and they were enthusiastic: mission- 
aries, ‘Today the religion of Islam has spread west as far as Morocco, 
and the main north African language is Arabic. This Arabian influence is 


& weaker in the west; in Morocco sab Berber speech and culture are still 
‘i dominant. 

3 4. The sae and the Berber . ie se as au 
—— ee re 


: The ree nid Hevbenk ties at ee erent kinds of lives, You are 
' more likely to meet the Arab and the Arabized Berber element in the desert 
2 and towns, but something should be known about the Berber as’ well, The. ones 
FR Berber is first of all a farmer, deeply rooted to his native soil. If he 
- leaves his land for business or other necessity, he is glad to return. 
as His general outlook is democratic and.most of his leaders are elected, ; 
x though individual strong men may acquire prestige through raiding and war, 
: The Arab and the Arabized Berber, on the other hand,. are no farmers, They © 
-——s roam about the desert'with their herds, Their society is primarily aris- 
_ -  tocratic, and they are ruled by leaders who inherit their offices, Unlike © 
. the more tolerant Berber, the Arab tends to disdain other religious sects 
% of Islam, and for the non-IsLam like yourself, he often’ feels contempt.” 
i , But the Arab will-not show his feelings of supericrity; he is too: courte 
ous and hospitable. You will not have any trouble with him if you, keep Sa 
x in mind that the woslem is sensitive and proud of his way of life. Respect — 
this attitude as you would expect your own serious ideals: ue be , PASDECEOR ET 
B,. kules and disekolas ae Grete Len 
PT Seema eee eS ( : OR Rey 28h 
BY 1. Stick to the Native Rules 
Learn to show respect for the religious and social practices = 
of the Arabs and the Arabized Berbers, no matter how odd they may seem; 
for example, their customs at. meal times, and the role played by women 
. in Moslem life. Respect women's privacy and strict modesty. You will 
run into formalities of social life that seem extremely strange, but” 
“ stick to the native rules, not only in the cities and towns, but in the 
open RE BSE 28 well, And try, to eet sha about it, 


% . i ¥ 
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There are a nuniber of » cagertant: eal sates that ‘howe 
be exrned right away.” A great deal: more. cam be learned by personal 
experience, but find out as much: as. “‘posstbhe before: you SHEEN it will 
mele you get off on | the ie ace Pies 


«. Rules about Their helixion 2uMh; s SaRC a Ris Sana th bite 

The lioslem is very bout about citar ees going rae his gale 
places. Keep away from mosques and shrines; do not go into one and do 
not even loiter near, one, If you have to Sees te _mesque, just keep on 
going, and do not spit or smoke while you are passing ats that \is:a 
grave insult. “RKemémber that to'a’Moslem thére is:no Shriex religion than 
Islam, so you will 'do- well’ to avoid discussing the subject. Religious 
discussions are in this case downright! ‘risky. It is -the Moslem edaetr ah 
at certain times of the day to stop: whatever they may be doing, kneel on 
the ground, and bow towards llecca, ‘their holy city, hen you see this. 
happen, it will, of course, seem curious, and it may strike you as funny, 
Never show such curiosity or surprise, Do not stare or shile at such 
customs ,: and donot attempt to photograph them,” ae 

A particularly sacred period for Moslems is their month: of 
hamadan. During this interval of twenty-eight days they.have nothing to 
eat, drink, or smoke from sunrise to sunset. Never offer any of these 
forbidden articles to a hioslem during the fast period, except after dark. 


3. Rules about their Women 


Behave toward sioslem women with extreme care, They are very 
much secluded, and excessive modesty is demanded of them. Do not try to 


wattract their attention on the street or any other place. Even what you 


‘wight consider a friendly siaile is an offense to their modesty. It is. 


only inviting trouble to talk to them, follow them, or make any kind of 
a pass. + Never enter a Moslem house: without knocking, and if a woman 
comes to the door, do not go in until she has had time to retire, The 
free and easy American social relationship between men and women is un- 
thinkable among arabs. It is a'‘scandalous thing for a woman to even 
speak to a man who ‘is iot of .the:family, even in the home, The women 
rarely eat or drink with their ‘own men folk; and, on the street it is 
required that they walk well behind the men. It may be hard to sympa- 


thize with such practices, but never show any disapproval--it can only 


a Le iy Salas a fy : > A, wah 7 ; 


Cause trouble, As far as you are concerned the women of respectable 
Moslem families just do not exist. Do not pay any attention to them, do 
not discuss them with the men, do not even inquire about them, 


ue, Rules about waded ng 


It is/not Likely, but you may get a chance to eat ina Sweavan 
home. You will probably sit on‘rugs or mats instead of chairs. And most 
Arabs eat with their fingers, often out of a common bowl, You will eat 
with men only because it is the law that women and children eat alone and 
after the men, Manners require that you repeat the word bis-mil-lah be- 
fore the meal is begun. Wait until your host starts eating. “it is bad 
manners to cut bread with a knife; it should be broken with the fingers. 
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is herd dor | Bit: if? iidough: onurance? or -’ careleasnese; “this ecereeine 
cooling system is abused or neglected, the machine can Be, seriously 
damaged or burned out just as surely as any other combustion motor. There 
are a number of ways in which the motor can be. Ate humming at maximum © 
t efficiency. ; 


1. Food and Body Cooling 


. First, there is the kind of fuel used in the engine. Foods 
should be favored that are easily converted into energy and which produce 
a minimum of waste. Do not clog the motor with slow burning fuel; it is 
like using low octane gas in a P~51,Sugary types of food are good quick- 
energy producers: starchy things, hard candy such as lemon drops and the © 
like. Foods highly charged with vitamin B are more needed in hot deserts, 
. e.g. liver, whole wheat and green vegetables. All kinds of fruit juices 
too, are good, particularly for their vitamin C content. Regular rations 
are set up to include these elements. Eat all the rations; do not pick 
and select. ; 


2. How Clothes can Help 


There are a number of helpful hints about clothing that will 
aid the body cooling apparatus, Remember, cooling is brought about by 
evaporation of water through sweating. Wear loose clothing. This allows 
more air movement at the body surfaces, which permits more rapid evapo~ 
ration; and that means wore efficient cooling, So except, perhaps, for 
a snug-fitting cotton undershirt to absorb perspiration, wear clothes 
loosely and let the breezes play around your skin. The natives have 
taught us another trick of desert dress. They wrap themselves in heavy 
robes and gowns. They have learned that heavier clothes soak up the | 
sweat, This prevents it from being wasted by running off the body, and 
keeps it near the body surface where it can gradually and evenly cool by 
evaporation, Clothing also prevents absorption of heat from the sun. and 
the desert floor, 


| _ Another habit of desert people can be indtated with profit. 
They do not hurry or exert themselves unnecessarily. They can move fast 
enough when they have. to, but their ‘ordinary pace is unhurried and. ..- 4 
deliberate, Physical exertion burns up energy, creates excess body Heat 
and results in water loss through increased epgpiane on PERSESS your’ - 
energy for the emergency. Se 


B. Sweat and the Salt Balance — 


See Sri bas ee Hee OO 


In the’ course of normal active duty on the desert, much per- y 
Spiring is to be expected; this loss of body moisture may not be apparent 
because of rapid evaporation in dry air. Sweat is salty, and the role 
of this salt is important. If too much salt is lost from the blood 
stream through excessive sweating it can lead to serious trouble. ° Learn 
to maintain a proper balance by using more salt. Sprinkle it liberally - 
on food at meal times and make use of the regulation salt. tablets 4 
crumpled UP» in water bebwcon nasser 
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ee ueenee : 
When the salt balance in the blood runs tod low, muscular | 

cramps may result. They attack the muscles of the legs, arms, belly 
and chest. They are painful and temporarily disabling. Dizziness, 
general weakness, ard vomiting may go with the cramps, . Taking extra 
salt with drinking water is the best precaution against heat cramps , 
especially when you are sweating freely, To treat an attack, rest in 
the shade and drink three or four canteens of water in the next ten or 
twelve how's. Use two. salt tablets to each canteen full. 


ad 


es Heat Exhaustion 


A more serious result. of too little salt in the ti oti ce 4:, 
heat, exhaustion. Frequently it comes on very rapidly. and it acts like. 
shock, The first signs are nausea, dizziness and weakness. The face 
turns sickly pale, there is profuse sweating and the pulse weakens, 
Sometimes the victim faints, The best way to avoid such danger is to 
avoid unnecessary exertion and keep the salt balance on your side, 
Treatment of heat exhaustion is the same as for cramps: rest in the 
shade and water with salt. 


C, Heat Stroke 
Another serious condition that results when the body thermostat 

quits is heat stroke, This happens when the cooling system breaks down; 
it can happen very quickly and with little warning. The first signs are | 
headache and dizziness. ‘The face turns dull red and the skin becomes 
dry; the eyes stare, breathing is in sharp, irregular gasps, and the 
pulse pounds, The bret lay be affected and the person may eae 
irrational, Vomiting way: occur and unconsciousness follows in a few 
hours. Heat stroke sends the body temperature soaring to 110 ah Ske. 
degrees, and the treatment is aimed at bringing the temperature down 
before the body engine is burned out. The victim should be rested in 
the shade with his shoulders raised. Remove the outer clothing and soak 
the body with water, Keep fanning to increase the evaporation. Water 
with salt tablets may be given when the patient is conscious, 


Ds. water 
Water is not only the life of the desert but also the source of 
dangers and we need to know more about it. 


1.. Water Ration 


The amount of water necessary for living on the desert depends 
on the supply, the weather at the time, the kind of work being done and- 
the food being eaten. Three or four quarts’ of water are a generous 
desert ration for all purposes: drinking, cooking, and washing. With. 
careful usé, this amount per day is sufficient for an indefinite period. 
Under emergency conditions one quart a day will keep a man at nearly 
normal efficiency for about five days, ‘A pint a day will just keep you 
going for several days with the minimum of activity only at night and by 
lying up in the shade during the bes 
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Nc Pepudane halite mist: be stad £0! wéneeeee: water. Kgevaltor® 
efficiency of movement and activity. Learn from the desert folk, human — 
and animal, to avoid the sun when it is high. Work and travel as\much | ee 
as nosaihle in the cooler hours of dusk and dawn. Remember the tips on © 
clothing; wear garments that are not tight, but heavy enough to catch 
the sweat so it will not pour unused off the body. Drink slowly, in 


a small PAPA: moistening the mouth. Bs 
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Never drink water from wells, springs, streams or any other: ae 
source if it has not been boiled for at least five minutes or chemically Bats 
purified. Equip yourself with halazone tablets for. sterilizing water; 
they can make water drinkable even if it is muddy or scummy, if you 
_ filter it first through a handkerchief or shirt. A couple of drops of 
‘ - iodine to a quart of water are also effective in purifying it. Do not — 
> -even rinse your mouth.with untreated water; a break in the lining of the 
mouth is an ideal mone of entry for thousands ‘of ee eas 


E. Diseases Carried by Water 


in 4 > \ > 

eo The commonest diseases contracted from contaminated water are eam 
Dysentery, both bacillary and amebic, and Typhoid Fever, Do not expect 
complete protection from your typhoid shots. As for dysentery, there ieee 

is no precaution except avoiding the source of infection; in this case, 

‘ untreated water, Asiatic Cholera is also conveyed by unclean water, ay 

. although cholera is rare in the African desert. Dirasdseaie. <i en 


os. .-- 


; Another disease that fresh water can transmit | is Schistosomiasis, 
caused by a parasite that occurs in canals, pools, stréams, and lakes, — 
This "bug" can.enter the body through any slight break in the skin, or — aa , 
Can make its own break, It eventually finds its way to the bladder or 
rectum where it destroys the lining of those organs with serious effects, 
Bathing in the sea is to be encouraged but fresh bodies of water carry 
the danger of this infection. Make.sure a pool or stream of water has te 
been rer tek lee: by the Medica. Officer, > Pater: 


| F. Foods That are Unsafe aed ) : oe hs 
4 | Dysentery and tyohoid fever -can also be Gatyddices inte the body! "> aaas 
by raw vegetables and fruits, particularly those that grow directly on = 
‘or in the soil. Truck gardens in north Africa are commonly irrigated <i 
With disease-carrying water or fertilized with polluted human waste. No 
natter how fresh and tempting they may look, do not eat lettuce, radishes, 
celery, or any such vegetables, and fruits that. grow near the soil, unless 
they have been cooked or otherwise sterilized, Fruits with thick skins. iy 
- like oranges and lemons are the only kinds that may be eaten raw with a 
_ Yrelative safety. Avoid melons, which natives fill with water to: increase pe 
_ Weight, or soak in water to increase their size. . . Pit ae 


* 


‘Milk, -as well as water, is a common carrier. of ‘disease, eer 
_ dysentery, and Malta Fever can all be contracted from raw milk. “So never 


/ 


I (Rev,) | eRe Pe iat Une has od hos ee n~ho~ 


iste POTN | - i 
; Fa EN a eNO KS eons 
Va See , inn Ae iy a ee Sh Pete 
SSS Te SS hee i ip Aaa See | ea ae Bhs Oe Le ee Pee este ge ere, Me 


drink it unless it has been boiled or pasteurized under’ proper supervision. © 
The fresh milk of the camel or ass is piece Kona and’ may be drunk provided 
the Bannon ES are clean,. 
aps 

Any food, raw or cooked, “chink non Baay- allowed to stand around, 
especially without a cover, is neath, Ices; ice cream, pop, cake, any 
of the meny tit-bits that may look tempting -at’ a bazaars are good 
sources of infection, Keep. away from them. 


G. Diseases Carried by Insects ! 


In addition to water and food, several kinds of insects ere 
enthusiastic conveyors of diseases, Avoidance and control of these pests 
is absolutely usc cane ney! . | 


a : i. Flies 


Common flies carry Pana si L ype fever and a lively 
offensive must be maintained against them at all times. Fight them in 
their favorite breeding places by cerefully sereening latrines and by 
digging deep privy pits.. Do not let Barbage stand cround in the open; 
‘burn or bury it immediately. The opehings of tents, especially those for 
food or mess, must be kept screened, Keep food containers and dishes 
covered at all times. And do not spare the insect spray in’ your quarters 
and in the mess tent, Flies nbouhd where natives are living, so avoid 
living neur them or, if that is ies teen Keep to the windward as much 
as possible, 


2.. Mosquitoes 


_ Mosquitoes transmit malaria. Do not let yourself be bitten, 

The malaria mosquito can be recognized by the way it holds its body 
nearly: perpendicular to the surface on which it sits or bites, These 
pests are more active around dusk, the early evening hours, and at dawn, 
‘The symptoms of malaria are unmistakable, It sturts with a bone-rattling 
chill thiut seems very much out of place in the hot desert, This is 

| followed by an interval of burning fever... Atabrine or quinine are the 

standard suppressives end treatments for malaria. They should be used 

Bit! wherever mosquitoes ere present, Atebrine should be taken by sedentary, 
workers, one tablet a day, four days a week; by manual workers, one tablet 
daily. If ouinine is used, five grains should be taken each day. Mos- 
quitoes elso c:usc a fever called Dengue. It racks the joints with pain 
and produces 2:ve1 and headeche, 


HS Uc pe Tax about hci ert rar; They breed in stagnant 

Water) s0.0c uit Leu ab accumulate, even in smal. cans.’ If you cannot 
get rid i eye ta water, pour oll on it, Camp to the wirivwerd of 
oases, ponds, «nd other , places where water may stagnate. hake careful 
use of mosquito netting over the tent openings and bunk, When you go to 
bed examine the netting to see that it is securely tucked in around your 
mattress or blankets, Look to sec if’ there aré any mosquitoes inside the 
net, Use Aerosol spray in your quarters and the Army issue mosquito 
repellent lotion on your, skin,.. Also dress in protective clothing in areas 
where- mosquitoes are ‘abundant 5. -wear long pants and shirts with full length _ 
sleeves,. 
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i Sand Flies Be Sa 


~The abest sand fly can be extremely annoying, It can get 
through the older, larger-spaced mosquito netting, Fortunately, it is 
easily killed with spray and can be kept off the skin with insect 
repellent lotion. Sand flies, aside from their nuisance qualities, can 
carry Sand Fly Fever, which is: not: fatal but cases” fatigue: and. isa 
general time-waster. Another condition called Oriental | So¥é6°is carried 
by the sand fly. This is-rare ain the African desert, but oceurs often 
in India.’ * dif gee hb Me e o BEGG pty a RRP Care ace net CoE é 


4. Ticks 


The desert is also the home of ticks. These are small suck- 
ing parasites that bury their beads in the skin and cause infection. 
They are conimon in old houses, saves, and are easily picked up when ° .u 
walk through brush and grass, fhe greatest dangers from ticks are © 
Relapsing Fever: and ‘Typhus, In removing a tick from the skin do not 
‘pull. or squeeze it out; if you Jo, it will probably leave its head behind 
‘and cause infection. And do. neg cruch it; or tre germs it carries may. a 
be forced further into. the panetee epidermis, th will free itself if 
you cover it with spit, hold a Lighted cigarett. near it, or apply a drop 
or two of. alcohol or iodine, re there are tick. around camp, examine your 
‘Skin ane ipa when you dress and undress. . 
lide: aére.common in any part of the desert eex® ‘there are 
permanent ‘communities of people, The body louse is: small, about the size 
of a pin head, and yellowish in color. It lives in the folds.of clothing 
| and breeds. in. the same places, Body lice transmit Typhus. and Relapsing 


Fever, Head lice are different in appearance and not so dangerous. the 
usual way to acquire lice is through bodily contact with other people, So 
in native quarters do not get any closer to people than you, have to. Keep 
your person clean and inspect your clothing fréquently, * If your clothes 
‘become: lousy, ordinary washing is not.enough. to get rid.of them. Treating 
tlothes with hot steam is'usually effective, or ‘hay may; have to be, chemi- 
4 Cally dealt. with. .<When Ne are Gaba Py. Lice... ae not scratch; ;, scratching 
sabi ditk infection. hie Hk nae ay atah ys 


“ 


' 
Pont pb 6 ‘Elees ee ce Se PaO Ae yt ae Ma i vie os es 
‘Pleas! are easel ate numerous aaa cers. are: animals} and, 
ailee and oe are an important part of desert people's economy, Most 
.fleas are merely unpleasant pests, but one type, the rat flea, transi. ts 
the dread plague, This species is exec almost. wai adit as a parasite. 
of Taur in the desert area. 


- 


: ‘Pleas have also ei ieee Ne: Nps tae carrier of a ‘orm bes 
typhus. | 60 fleas are not just something to joke. about. Keep eleant «, 
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ee sof rabies is especially great because there is usually no kind of 
control for this disease. Contact with these animals is also a source 

oa ee ring ‘worm. 


_i&zi, gtings and Bites 


is Wasps, ‘and Bees 


Like the wasps and bees in America, those of north Africa are } 
not a serious menace to health, but their stings can be very painful and f 
can cause temporary disability. They are present in houses, underbrush, 

‘and, in BOLees Warer and sweets are -depaliete est ltd ie nudsaniierahs to thems . 

: 2 Georpions: anti and pet eden | 

Be shea ih dik poking around under stones, in small holes | 
or in dark corners. These are favorite hideouts for scorpions and centi- 

pedes, The scorpion looks like a small crab except that his tail curls 

“up and ends in a sharp stinger. Centipedes have long flattened bodies 

and are equipped with numerous paired legs, The stings of both of these ’ 

animals are poisonous, but rarely seriously so; The native practice of ¥ 
smearing imud on the sting is effective, or, if you have it, apply ammonia 
water. 


3. Poisonous Snakes ve ura" 
ue. ‘The desert is ae thickly iirseads wbtbe poisonous snakes, but 
they should not be disregarded, Snakes do not like the heat so they are 
most active when the sun is Lows Avoid reaching into holes, cracks, and 
es other dark, shady spots; these are favorite resting places for snakes; 
As arule endive will avoid people and give no trouble unless they are 
_ surprised or annoyed, In case of a bite, however, apply a tight bandage 
or tourniquet immediately above the wound, The snake bite kit has every 
part needed, Then with a sharp blade, make cross~-incisions at each fang 
mark, Sterilize the knife before using it--holding a match to it will 
serve, Cut at least a quarter of an inch deep so bleeding will be free, 
Then apply suction. A heated bottle held with its mouth firmly against 
the wound will create efficient suction. Sucking with the mouth is safe 
only if it is certain that the mucus lining of the mouth is unbroken. 
The tourniquet should be loosened every twenty minutes so that blood 
- circulation is not completely shut off, iiedical care should be reached 
as soon as possible and if the variety of reptile-is unknown, try to 
_ bring the dead snake with you to help the doctor:in his treatment, © : 
Alcohol is not only ineffective, but harmful, in. ayo meaosipae the distri- . 
loate eorrweipines the poaan through the ba to 


x Diseases from Human ee aN va ) ; 


Heil There are ‘ewe kinds of diseases that are commonly acquired by 
contact with other human beings: venereal infections and ring Worle 


eed Week oc pr ks ae 


out adecunte precaution, is mat nee avaonaclt “The i st ty \, 
syphilis, gonorrhea and lymphogranuloma (this lat has no effective. 
a Avoid contact, or make unfailing use of prophylactics. If you think 
oo), have been exposed to infection you will save mucii grief in the end by i 
reporting immediately to your medical officer. | Re ae 


= 2. Ring worm worm oI | | f | Reet k i. 
_ Direct contact with Leber humans can also cause ring worm 
infection of the skin, This affliction, which is the work of a micros 


a scopic fungus, is partial to the damp areas of the body: under the ings 
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e the groin, and between the toes, Another fungus (epidermophytosis) 
oe causes athlete's foots Keep these e rts clean, dry, and powdered to — 
_ minimize the chances of infection. Direct contact with people is not 


Heaceeney to acquire soesani ‘bans neg 


Ai On Morale end Recreation Vass NADER Diese Ae A A oe 
ie 7 Finally, if the camp is more or less permanent , the matter oF fee 
aa recreation should be considered, Necessity will usually demand that the ae 
na camp units be dispersed, $0 each unit will become a sort of social and j 
recreational center. It is important to keep occupied during a good par 
ie of leisure hours. There is always opportunity for creative activity.) 3% 


ve about camp: camouflage, dummy installations, repairs, etc, Hach dis 
fi persed unit can have its own PX and canteen, the center of social al 
activity. The promotion. of games and sports, and organized music should 
be encouraged, There are many and diverse observations and hobbies to " 
be developed and shared in the desert: the natives, the Wid DLE alee 
plants, minerals, Inter-canteen activities will add to the pleasure of 

relaxation, Rivalry between different units in cports, games and other | 
“projects will keep men interested, Effort and. tiought in this ge ion 
will pay big ee ital er paee and metal. Welk herr | sore 


at 


ra . ae : Here in summary, are. ‘some’ general. directions Fou. personal cares. 
ae: Rretsiey. We ok sun as much as’ aeeadsie: Siear a hat in: ee daytime. 
" Acquire a arable but do it a i anamedale sae be / 


26 Protect ‘be eyes from Seddon in ibhe sun and. dusty air. Wear 
goggles or sun glasses. 


eee 


3. Use skin powder to prevent ped ceey heat. 


A eal 


4. Watch your feet. Blisters and athlete's Foot can be serious, ‘Keep 
_ your feet clean, ary, and powdered, 

che Attend Ses enpeserts minor cut, scratch or other break in the skin, Use 
soap, iodine, or some other pRRAAEBH AG. cover capac: con a | 


6. Keep under cover in dust storms or, if you cannot, cover your mouth 
and-nose with a respirator or a clothe, ©) (e)sh 6p Aye loys 


7, Wear clothes comfortably loose and fairly heavy. Remember that 
Rpemeonbure drops suddenly at gah in the pa « HORN ey RES, 


a8 When Glyine in the desert, take mene adie! that are confortable 
site walk in. Keep check on sient emergency. saline say ae 
2, Use Long clothes in ‘epuinaiie areas. Wool orig are better than. Light 
cotton. High shoes are better than. rue ones. 
“40. Spann a neck cloth, ° pee elt to protect ify nose ssid mouth when | 
_you go out any distance. 


é 


11, Change and Ril, eo underwear and socks as ss eves Sh POSEIEA Ge 
Here are some ss cen points on shelaoie 


1. In locating camp, check the prevailing wind and keep ‘eth of the path 
of dust raised by field installations. Locate the kitchen to the wind- 
ay, ward of the latrine, 


“b, Disperse the tents widely. See that they are well anchored and 
adequately camouflaged. 


3. Before setting up tents, clean the ground surface of brush, stones, 
debris of all kinds. Avoid camping near native communities. 


4. Use screen and netting over tent openings. Spray tents liberally 
and often;double these precautions for the mess tent. 


5« Do not let refuse accumulate. Burn or bury garbage often. 


a: Locate latrine at least 100 yards from camp, at the lowest drainage 
point. ce aie observe rules of fly diggin 
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The Desert 


Lecture II. | . 
idaintenance, Operations, and Camouflage 


The desert’ cari be a greater destroyer of your aircraft, your arma- 
ment, your equipment and your supplies than the enemy himself, Sand and 
heat are your foes, Get to understand their effect on your equipment . 
Guard against their attack. It takes eternal vigilance, endless in- 
spection, back-breaking effort to keep your. aircraft serviceable for 
combat, Look after your equipment and it will look after you, Learn’ 
the lessons of desert maintenance early Your existente in the desert 
depends on it, 3 3 = 


The history of aircraft maintenance in the desert is the story of 
an endless fight against sand, Sand is the foremost foe of your equip- 
ment--not only the sand on the terrain, but the dust found in suspension 
in the air. Wherever the hard crust of the desert has been broken, there 
is dirty work afoot. There is the deadly scratching, zouging action of 
quartz-hard grains and pebbles, and the terrific abrasive qualities of 
dust with the fine consistency of talcum powder, 


You cannot avoid the sand and dust, It gets into everything-~into 

engines, instruments, moving parts. "Every time an airplane takes off 
it creates its own sandstorm. Every minute an airplane is in the air it 
is reaming out its own cylinder walls, ruining valves and, in fact, tear- 
ing down every moving part just as surely as if a aaeotean had sprinkled 
emery dust liberally throughout the engine." The life of an airplane 
and its parts is unbelievably short once a er sand and dust get the 
upper hand. 


Remember that the abrasive power of sand depends on the size, 
shape and hardness of the particles, The smaller the grains, and’ the 
more angular and sharp-edged they are, the more damage they do. Grains 
. between ,.2 and 0,02 mme are sub-angular, having both round and sharp 
edges. Deddliest of all are the grains smaller then 0,02 mm,, which are 
entirely angular ‘and sharp-edged, Remember that a wind of 20 mspeh. 
the ane velocitics are common in the desert) is capable of moving grains 
up to .2m. kemember that dust clouds may be found at,altitudes as high 
as 10,000 feet, and that every cubic yard of air drawn through the intake 
includes its quota of microscopically fine, abrasive sand, You cannot 
avoid the sand and dust, but you can win your fight against it by 
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constant vigilance, by observing some simple rules, by hard work and 
ceaseless inspection. Get to be sand-conscious, Fight it, You can 
start by observing these general rules: 


B. General Maintenance Rules 


1. Locate your maintenance sites on hard standings whenever 
possible, or on terrain where fine sand grains of high quartz content 
are at a minimum. The dispersed character of desert operations gives 
you plenty of Location choice, Take advantage of all shielding 
topographical features. vss 


2. If you can, Locate your maintenance site to the windward of 
abrasive, loose sand areas. Consider carefully the direction of pre- 
vailing winds and avoid location in tne path of blown sand resulting 
from the breaking of the desert crust or its disturbance by other 
instaliations on the field. 


3. Vhen conditions permit, improvise some sort of shelter which 
will ainimize sand interference with servicing, A canvas lean-to, a 
half-tent, an improvised nose hangar, or a sand-break around the air- 
plane, placed to windward, will prove effective, Small tents, erected 
on hard ‘clean ground, shoulda be provided for the purpose of cleaning 
parts under relatively sand-free conditions. 


4, Keep the maintenance site clean of sand and dust. 


5. During violent sand and dust storms, delay repairs and service 
(if there is no combat emergency) unt. until the storm abates, Do o1 only such 
work as cannot be injured by dust or sand. ; 


6. These general rules cover conditions peculiar to desert 
maintenance. Follow rigidly the detailed instructions in your 
Waintenance Handbooks for normal servicing. 


CG. Vigilance Against Abrasives 


Remember that good maintenance on the desert calls for eternal 
vigilance against the abrasive, destructive presence of sand and dust. 
The desert may be a tactician's paradise but it is a maintenance man's 


hell. You can lessen your burden by remembering, by observing these 
further po poin nts: 


1. The most injurious action of. sand and dust results from its 
adherence to oil-bearing surfaces, When mixed with oil, desert dust is 
an efficient grinding agent. Guard against it constantly, especially 
where it attacks close-fitting parts or parts that work against friction. 
Clean, inspect,’ and lubricate regularly, frequently, continuously. 

This is a must. 


2. Some surfaces must be lubricated and those surfaces should be 
cleaned of sand and dust, inspected and re-lubricated (lightly) much 
more frequeritly than in nbyMdesert operations. Many surfaces (normally 
lubricated in non-desert arcas) can be best operated dry in the desert, 


D-Li (Rev.) — pe | 


but they should be cleaned of sand and dust and inspected as frequently 
as euneiaean: otis ret a eee is your FEEDORSIUL ELLY 


3, Lubricate Bait at and: only where absolutely necessary. 
Sacrifice lubrication rather than risk the grinding, abrasive action of 
baad and dust. yet 3 


he: On Le nding, dmmediately a engine ceases to fire, scal all 
engine and gun epenings with dust-proof plugs and covers provided for 
the purpose. (There should always be two sets, one stored in the air- 
plane, the other available for immediate application.on the ground.) 
Keep all seals on while the aircraft is on the ground. After servicing, 
replace seals immediately. This should become an automatic habit and 
second-nature with you. 

5. Do not lay tools or parts on the desert ground, Every article, 
large or smell, is either lost or damaged or stolen when pleced’ on the 
ground in the desert, If you must lay tools or parts on the ground, 
place them on a strip of clean canvas or in‘a clean che aot a 


6. Metal parts that are removed from service or salvaged should be 
carefully cleaned, covered with grease end either wrapped in burlap or 
stored in lockers and bins away from sand end dust, 


De Care of Tools 


Tools are priceless possessions in the desert, Give them your 
best care. Observe these rules--they will make your job easier: 


1. Protect your tools against corrosion and dumage, Clean them 
often. Do not use sand-incrusted tools on aircraft, Wrap infrequently- 
used tools in burlep. Keep them in lockers in a sand-free place when- 
ever possible, ° ) if 


2. Paint an identifying mark on your tools, It will make them 
easier to find. Mark your tools permanently. Give each tool-kit an 
elohabetical mark end each tool a serial number in that kit. It will 
prevent arguments and time wasted, 


3, Keep your tool lockers orderly. Keep each tool in its plece. 
It will help you to locate instantly the tool: you need, -It will also — 
help you sip en:casy check und inventory. 


Working Precautions 


Certedin precauticns should be cbserved when doing maintenance work 
under conditions of desert heat, While the heat is disagrecable and 
you will experiénce considerable discomfort, you will not meet any really 
tough problems if you know what you are up ageinst. Here are some 
impcrtant "heat facts" to keep in mind: 


1. Structural surfuce temperatures are denendent upon the heating 
effect of the sun ond whatever cooling effect of the wind there may 
exist, Low-vclocity wind, or ebsence of wind, will result in skin 
temperatures 1,4 to 1.5 times free air temperatures, which may run over 
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130°F, improvised cover, such: as canvas or native. matting, will alleviate © 
excessive temperatures. Interior temperatures will generally remain 
between. free air and skin temperatures, Wing empennage or fuselage 
interiors may rise to 1.4 tines free air temperature. Therefore, it is 
important th:t lubrication, hydraulic pecking equipment be checked, 

Vetch bungee cords, de-icer boots (which should be removed for desert 
operetions), hatch seals, etc., for.deterioration. Wetch tirds. for 
blisters. Check cable control tensions frequently. 


lms “Metal surfaces become burning hot to the touch, Use mitts er 
gloves to grasp metal tools or metal surfaces that have been exposed to 
tne sun. Use nats, pads, etc., to protect your knees from hot surfaces | 
on which you may have to work. It is advisable also to wrap cord or 
heavy tape around the metal handles of tools. 


3. Keep the sun out of the cockpit by throwing canvas or matting 
over it. With windows , coupes and hatches open, interior temperatures 
may be 10° to 20° lower, but will permit entry of sand and dust. The 
latter is the greater evil: keep all enclosures closed, unless the 
wind is calm and the »lane is attended by maintenance personnel; under 
such circumstances ventilation of pilot, bombardier, and navigator 
cockpits is desirable as a means of guarding against heat warping of 
delicate instruments. 


4. If possible, do all your services and repair during the early 
morning hours or in late afternoon, evening and night, when heat is 
less intense, 


By Special Problems a 


While you wili foilow your liaintenance Handbooks rigidly for all 
normal servicing, there are some special facts you will want to know | 
about certain maintenance problems resulting from desert operating 
Conditions, lkemember these important facts: 

i, Engines 

a. When the engine ceases to fire close ail engine openings 
as soon as possible. This includes the plugging of all air intakes, 
exhaust stacks, breathers, vents, etc. Cover supercharger. Install 
engine covers (covering the propeller hub and feathering domes and 
extending buck over cowls and exhaust outlets) and noint airplane into 
the wind, Covers should be tight-fitting and tailored to the job. 
Keep engine covers on engine at all times when it 15 not being serviced 
or prepared for operational flights, 


b, Air cleaners, oil and gas filters are only as effective as 
the amount of care you give them. They should be checked, cleaned, and 
inspected on a rigid schedule. Desert sand and dust quickly choke 
cleaners and filters. leplace worn-out filters and cleaners immediately. 
An airplane with neglected, inoperative filters is a grounded airplane; 
so keep an ample reserve stock of cleaners and filters on hand at all 
times, 


’ 
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which presi poe iad 1 ead eal hurfatess Besenies platforms ey 
be improvised as follows: (1) Any hard natural surface, swept free of 
sand and dust, may be used. (2) Landing mats, if available, and of two — 
% or three thicknesses, are ideal. (3) An efficient mat may be eoneericieds 
by digging a large pit about 6-8 inches deep; fill the pit with cobble- 
sized (over 4" diameter) or larger stones and rocks, and bring the top 
of the rock. iat about three inches above the ground level; the space 
between the rocks provides a trap for wind-blown sand and the prop will 
not suck it up into the blades; after several weeks of use, the rocks 
can be removed, the pit cleaned out, rocks replaced, and the mat is 
ready for use again. \ hive 


yey 
: 


d. In spite of all Pe iatans, the prop blades will become ies 
pitted on the takcoff and while taxiing, The pits.in the prop blades  _ 
should be very carefully simoothed up with a fine file and emery ee 
at frequent intervals, Be sure to remove all the rough burrs dnd 
ragged edges around the pits. 


4 


ey Check oil consumption carefully - keep a chart. Watch for 
a sharp rise - it is your first reliable indication of trouble. While 
the engine can still be operated at deereased efficiency, do not push 
it, Change the engine in time, so it can fight again another day. 


* 


i, f, Use a hig gh pressure. spray gun filled with. fluid to clean 
i engines, It works fastcr and does a better job. 


2. Air Frames, Controls, Landing and Auxiliary Gear 


a. Clean and inspect. regularly, thoroughly, and continuously 
‘such moving parts as STAB op control hinges, pulleys, bearings, worn 
." gears, cowl slides, ctc, Keep lubrication at an absolute minimum. 

b. Try to keep sand out of brake shows 5 cover the iehbelis . oleo 
struts and rctracting screws, while the plane is on the ground. You | 
will also be protecting tires from the ection of hot sun and sand, 
hy c. Protect nose pecnia: cockpits, turrets and other enclosures _ 
Re by fitting them. with tight canvas covers. Wind velocity is frequéntly , 
ee strong enough to hurl sand and gravel against glass and plastic surfaces _ 
5 with sufficient force to frost and pit thei, Me 


d. Protect with soft plugs intercooler air AES and vents. 


. Keep cleaning rail whecl eke ee and Pandas gear to 
* prevent corrosive action of salts collected on desert terrain, 


; £. Sand will collect in all dead air spaces in the wings, 
fuselage, end tail group. It may gether in such quantities as’ to seri- 
ously change weight distribution and affect the balance and maneuvera- | 
bility of the plane, The salt incrustation, too, is a serious cerrosion 

hegerd, Clean the sand out of these dead air SPaccsSs Sand in the cockpit 

is a menace, too, «zs it will fly ebout on takeoff. Clean out this send.” 

A vecuum cleener with flexible hose attachment will do the 1 well. he 

4 
“hea ete di atts Ait zy ane | piter Mesh 
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4 Ge bea ee ay 
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Were Se? ge In spite of all protective measures, after each sand Mp low" 
your gate will require a thorough cleaning. — Sandstorms: pee’ 
ah It is desirable to use ‘a\ light portable blower to clean sand 
out of ponerate which become stiff and hard to move as a Se of sand 
2ccumulation.in crevices. 


3. Llectrical Equipment Instruments and Accessories 


ae Instruments will cause little’ trouble provided they are 
Secs filtered. Instrument filters should be cleaned thoroughly on 
a rigid schedule and worn-out filters replaced promptly. 


b. keep pitot heads covered to exclude sand and dust. 
yro instrument venturis should always be ‘kept covered. 
pat Armaments | 


. a. Immediately the engine ceases to fire, cover or seal all guns 
and seal the chutes. be certain to remove seals from chutes and covers 
from guns before. takeoff. Guns may be left sealed for maxitnum air speed, 
The first shot will clear the muzzle. 


b. Ulean daaly all guns, bomb racks and shackles. The sand and 
dust tnut gatner on their lubricated surfuces may result in disastrous 
jams. Keep tem firing! 7 ae 


ce. Otore all aiunition where dust and sand are at a minimum, 
Wuen re-arming be especially careful to avoid contact with sand. 


4d. Do not keep a:munition in the cartridge bins in wings over 
long periods of time, Dust and sand will collect on the cartridge cases | 
cuusing jams in the chamber after firing. 


_ @» Boubs should be loaded into bomb bays as quickly as possible 
to avoid sand entry. Make sure the release catches are free from Rend, 
to insure electrical contact. 


G, Reficling? | aN 


1. Gasoline-delivery from cans should be made through a filter 
funnel that fits snugly into the tank opening. Gasoline delivery from 
. drums calls for quick and efficient muffling with a chamois leather 
Ba cloth of the point where the hose connection enters the fuel tank. Also 
use a Strainer fitted with a chamois cloth. If gasoline or oil must be 
poured into the tanks during a sandstorm, take every precaution to 
exclude sand from the liquids, 


2. Extreme care should be taken with high octane fuel at tempera- 
tures of 120° or more in the shade. Watch out for sparks. Open the gas 
drums with bronze or other non-sparking tools, Make sure the plane is 
grounded, as well as the funnel and nozzle. iiake sure there is a con- 
ductive connection between the chamois hoop and the funnel, and that the 
funnel is in constant contact with some métal parts - of the ge de The 
tank rim will do, 
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is If F ceria Abeer dE aS aroha sree and below svete 
a hee es your refueling at night. 


Aer Oil delivery incase be directly from the can to the oil tank © 
cpenlug Ae using an interuediate ered se can or open Sos : 


6, Clean oil and gas tanks periodically, because sand accumulates” 
in the corners, Seals and bottoms of the tanks. ; hs 


II. OPERATIONS 

The technique of desert operation presents no serious problem to 
the competent pilot. There are, however, unusual conditions involving 
sun, send, wind, heat and visibility, which are peculiar to the desert 
and which cail for ORE Seis BAe in tah ak syst Observe these desert 
practices: ©. Cee 


A. Preflight ree gists scat | a 
l. Starting und and HUpnEDE Engines 


a, hemember that all metal surfaces a owee to the: sun are hot 
to the touch. Wear gloves to prevent burns. (Tape, cord or cloth nuffs | 
ible.) control sticks and wheels, throet or hand eae hee are advis- se 


2 b. Make all possible ground cheeks ‘peter you a tases the engine. | 
Check all main and au: auxiliary controls to ensure Bante 2EES and easy move~ Me 


nent. ; ; ) at Ree 


c. Do your own preflight. Never run up engines on the ground 
any longer than shou duiely Renenesry | . 


d, Use a a platform or ‘ox hard. ve sone te to test engines g whenever ai 


end wherever possible, <n 


e, Do not run up. your engines to windward of bine planes, 
personnel, or ground instellations. _ 


2. taxiing 
u, Never taxi planes under their own power when it is possible 
to tow them. , eas ae " 


b. Keep your tad run as short as possible, itake this a habit 
2 co vieboh oil, head, and: coolant Venipavatires cerefully to evold 
overheating. . 


. 


+s 
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t ‘hen taxiing in loose sand, hold Beck: or wheel weil beak 
keep momentum; avoid abrupt turns, but if you must make ‘then, use minimum 
of differential braking, otherwise wheel will pivot and dig in, Tricycle 
gear equipment is particularly difficult to taxi in loose sand. The nose 
wheel has less tendency to trail properly as the depth of the tire sink 
“increases. | If the airplane is pivoted on one wheel, the nose wheel will 
ane. to reverse its PORTNTOR and will burrow SO that it cannot move 


ee If you must stop, cise. a relatively hard 
Standing 2 and ua into wind, 


Be Intelligent dispersal minimizes taxiing ‘and overheating. 
eae your pie Or wa, and avoid eas pact Let. sie vanes 


f h, Do not taxi downwind and turn back into a cloud of dust. 
% ean takeoff point on a wide arc, and if possible, to leeward, It 
is common practice to take off steals _BRaee is usually not ata 

renthum in the desert. 
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3s Takeoff 


‘ 
+ 


ae eee Meni ofirusee in formation. If you lag, you will catch 

: Spread your "V" as much as Rs cade Common practice 
tt to take off in . echelon crosswind, sa 
geen! 3 es Shorten sand takeoffs by obtaining estan litt as euitids 
as: ba sibie. bly the piane off the ground, It is easier on the under= 


s abiaege te ane ie Ane Bee eee friction. 
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ae, 
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Ce Wate for sand swirls arid qarinnae They occur oe in 
Avoid ther 
eke off gid pre your wheels up in a sas ‘Start looking! 
eity. you will have a standing patrol over the field, but, every 
extra pair of eycs helps. ‘Maximin climb and quick assembly should be 
stressed. Do not get caught at intermediate altitude by a sneak attack. 


e. ‘At temperatures: of 170° in the sun, air close to the ground 
a s thin and plancs with ‘full military load ordinarily require fu Hee be 
ae akeoft’ Funy 


. 
? ‘ ‘ 
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al Vistbinity Be sere and distances are deceptive. Multiply 


‘ : | J rades | 

Pigenber. a RAED” 4 the sun will enable you to observe ‘the adjacent 
. sky free hes glare. 

3% Ei gh: wisibilsty results in increased range of observation, and 
- ealls for extreme vigilance.. But do not overdo it--if careful iene ny 
- convinces you. the sky is clear away from the- sun, you need not cheek | it 
‘ as ete: as in other climes. sdsnitghy bas ake on the sun. ht at 

he “Bkecite your attacks with the sun at your ducks You will see 
objects plainly without shadow, Looking into the sun, you will not only — 
be handicapped by the glare and ground reflection, but you will see all 
objects in shadow, However, resember that camouflaged objects sometimes 
revval themselves only by the shadow they cz pha 
‘Be bust often reduces. wisibility to less than 100 yards, from the . 
ground up to un altitude of 8,000 feet. Such conditions facilitate jones 
surprise attucks; contrel and maneuver are, however, extremely difficult. — 
Similarly, .such conditions efford concealment in withdrawal or evasive — 
action. Intelligent use of a moving dust ears will often enaele you. to Bi 
deliver a surprise attack on its heels, 


%, 
i 


6, Visibility is generally good above a dust lzyer Although surface 
detéil is obscured, Note that directly above a dust Layer your silhouette 
stands out prominently, and that, while horizontal visibility is poor, . 
vertical vietbility is goods 


: 7° Gloud cover is rare in sunnier over desert terrain. Do net. os 
cepend on it, “4 ’ 


d S. 
E 8, Heat dictamnd oh creates déceptive ground impressions, Heat 
waves emaneting from the superhea vee send destroy all form for the eye ; 
ond make ii simmberes: difficult. ee. 


id 

a 9. abn has an adverse effect on iceiiiey sua wround obser- 

_ vation, It is seen when facing the sun, Its effect generally is to 

Z nagnify objects, ed oe ae ale in their vertical dimension, and to create | 
=, illusions. Coe. : | ! as 


10, huinstorms of cloud-burst intensity may be encountered; they 
generally originate from drifting thunderheads and are only rarely 32 Se 
widespread iis <a extent. They een offer any real hazard. fi ae 


Lis Pratrachon flyang close ie the ground cee run your tempernbunees 
" dengerously. ts a Keep vate fact in mind. 


| s 
, a yi 


i ie anatl wherdyg.nds at any «ltitude and ‘especially close to the 

ground. You cun see then; 7 out of Chen 
ae B. ees nee ore Edetisies ary ‘from the normal only seated as the | ‘ 
/ hetural cheructcristics of the desert emphasize sun and surprise. Desert 
, — Conibat tactics are designed primarily to permit or or prevent a surprise | 
attack out ef the sun, Altitude, of course, enables you to take fuld *! a 

eee < of: the aun, Eo initiate the haa ani paancet Bs none with a es 

: ? oN Bt 


performance advantage. Obviously » however, the: position of the sun th 
‘respect to the horizon determines the reletive importance of the altitude 
advantage. , : ee 

ae dust remember that what you seewon'thurt you. Often an 
eecasionzl flush in the area of the sun will be all the indication you 
Will huve of the enemy's presence. As long as you see sand know. exactly 
whet your opponent is doing all the time, you can proceed to curry out 
your essignmcent, prepercd to turn to mect him should he initiate the 
ettback, The man wno goes out on a mission and sees nothing or only half 
of whet is going on is destined for a short life in the desert, 


b. It should be noted thet a properly camouflaged ship over 
desert terrain provides surprisingly. good. conten lnent near the ground 
from « highfiying enemy. - , 


eo} in desert conibat’, it is plane for plane and man for man, 
You cennot rely ‘on natural picket we COVEr. 


d. In low-level attacks, take advantage of sun and Sieoateh: 
‘Dawn and dusk ure the best time for attack. Fly low and fast.. Spread 
your formation. Take advuntsge of the disposition of enemy columns, 
hingars, etc., to avoid AA fire. ‘Take other €vasive action. Get away 
fust, 


e, Never repeat an attuck once the element af surprise is gone, 
unless the mission is to silence AA fire. 


f£, better conditions for high-level bombardment normally 
prevail in the desert than in any other terrain. Low-level attack is 
handicapped by luck of concealed approaches, but is aided by, the ability 
to locate turgcts from considerable distances. 


(14. Here are the. facts to remember about desert navigation: 


@, There are few landmarks on the desert. Those that do exist 
are easy to identify. Get to know them quickly; appreciate their 
importance, 


b. Your deed-reckoning will require accurate compass courses 
snd time intervais. 

C. eke your own additions to your maps; sketch in and identify 
local features of terrain, combat debris, craters, etc. Such details, 
if unusual, will help under conditions of reduced visibility. 


¢- 15, You will encounter sandstorms which will make return bes 
difficult. ‘atch for breaks end clear spots and get down through shen ; 
quickly before they close, Sundstorm areas move. Appraise their 
direction «nd speed. Common sense will dictate whether it is best-to 
beat them into your ficld or to wait them out, Use your ground control 
and weather orgenizations intelligently und to the fullest extent possible. 


16, Alwiys observe local practice with respect to recognition 3 
signals, use of corridors und set-approach patterns.to fields, Never =< | 
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Virtendly, 


regarding’ ose sprees on -pecogni tion’ signals. . : owe 


and nullify the horinal at fteng characteristic of the wings saya TaN 


3 EPaenee up the two pene 


sg paris iiterly effective 1 art, to th ee 
exposed position and the ever-present possibility of vinnie out of oe 


‘sun, AA gunners are inordinately sensitive to unidentified planes dis~_ 


iS Do ces ane A éciedanti until landed and dispersed. 


Ce Lan anding | ee pies iets Reape ae age 


1. Heat distortion and mirage may affect depth perception, | The 
tendency will be to level out high. Observation of shadows and other 
reference points will’ help counteract these conditions. If any doubt 
exists, always pian your, approach to allow of a power landing, which 
will minimize the consequences of sich ee suru ee 

2» Avoid sand swirls anes whirlwinds when landing, They are ee 
encountered only during the day and close to: the ground, me (ioe 


ne Cub throttle at Hatiteck prac ticable toment after clearing 
ic lan anding a: area, ° Do not taxi with © engine. 


D. Wooring 


Sudden violent wind and sandstorms are common in the desert, 
When not in use, lock controls and moor all planes with equipment, 
provided for the purpose. In tornadic winds, employ wooden 2 x 4 
"spoilers" secured to the topside of the aircraft wings, immediately — 
behind and parallel to the leading cdges, This will break the airflow 


~ 


III, DISPERSION, CAMOUFLAGE, AND PROTECTION 

The desert produces a fecling of nakedness, There is little or no 
natural concealment, and you are always open to easy observation from 
the air and to surprise attack (assuming, of course, that the. enemy is 
within striking distance), But you can do plenty to minimize the loss — 
or damage of aircraft, equipment and supply, and the danger to 
personnel, Imagination, ingenuity, and intelligence will play a big 
part in the success of your desert operations. Learn the lessons of 
dispersal, camouflage and personal security right from the start. 
Practice it all the time, Hake it a part of everything you do. 


A, Dispersion 


-Dispersion is the simplest and primary means of saving aircraft; 3% 
vehicles, permancnt installations, temporary strictures, matcriel, and 
personnel from destruction by air attack in the desert. It\not only 
mininizes Loss and demuge, but it discourages enemy acrial action by- hs 
offering insignificant targets. It must be remembered, however, that — 
dispersion lays you open to attack by ground raiding, patrols for which 
the desert offers an excellent ‘Piao Arrange he aspen del to 


‘ 


. 
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a. Disperse for protection against attack from the air. 
ba due beng for) a capita egeinst space attack. 


Observe Bhves agar rules of dispersal: governing aircraft, air- 
dronics, personnel, \mobile ic nen Sau tania runways, and supplies: 


i. Aircraft. Lramedintely upon jandine: get your aircraft well 
away from ficld installations and other aircraft, 


When airplanes cre on the ground they should be dispersed, ,not in . 

a straight line, but staggered, end 200-300 yards apart to form irregular 
pattcrns well away from the runways, It is important that adequate | 
treansportetion: be provided to cerry, pilots to and from planes. -This not 
only saves time,but (a) eliminates the very human tendency of pilots to 
bunch their planes .at the point nearest to the operations tent to avoid 3 
excessive wulking, and (b) evoids a long run to plenes in ea "scramble" 
upon an PEGE « : 7 
‘ Ay oh . 


a aardromes,. unwe: S, and etree 


(a) In the desert, aircraft should .opurate fron many dispersed 
nivdrones. This is practical,,as was shown by the British in Libya, 
because of cxtensive open aréas and the relative ease of constructing 
rUNW2yS 


(bd) These airdromes may consist of one or more runways or 
flight. strips depending on wind.conditions.. The runways should be 
dispersed or disconnected to avoid Toriming the geometrical PSHNRRAS 
che preeverAgysc: of peace-time airdrones, 


té) Fates at et ee must be dispersed in: suitable 
camouflaged shelters. Only essential uctivities, such us operations and 
enginecrang, should be permitted near the airdrome. Bivouac areas, 
mossing facilities, and truck dispersal ereas should be about two miles | 
or imore from the PAW AY Bg eg es ie oe a 


3. Yohicles 


Ce)! In idee Niaaelse ones be, dispersed 100-300. yards 
apart to. take edvantage of. neturél.cover and to minimize losses. On. 
derk nights without. moonlight, distances mzy be reduced, . When traveling 
on the roads in: Convoy; vehicles should be bes et least 100 anes aparte | 


“() At command. pomta rigid re must. oe meteeeanels 


Vehicles must not epproach within’ 300-400 yards of the commend posts or 
similer instclletions. Do not let tracks give away important inspallationse 


_.. 4s Supply Dumps, In the concealment of supply dumps, disperse at 
least: 300 yards apart,.: Keep.reserve stocks of gas and oil in small tins, 
dispersed and in shallow trénches to avoid.bomb blast. It.is far sefer 
to, disperse 5-gallon tins of gasoline than to risk the complete LOSE of 
a single 50-gallon. PMB aa uae 
l po, 
5, peucuee always that dispersal is the. best means of; protecting | 
aircraft end installutions from enemy air attack... At Pearl Harbor and 


acnted pei A undamaged, as. Anstellations were disperse and had ae 
been spotted. Pre i wine 7 Rae tie 


” 


b, Camouflage 


" Camouflage is Zim and every means ‘of hiding or disguising yourself 
from your enemy; udsleading him as to your position, strength, and 

intention; and confusing hii So that ne wastes nis blows and falls ei ail 
% your ambush. . 


Do not underestimate the battle Copeeinas of camouflage! Your own — 

q personal safety, the safety of your men, supplies and equipment, and the eta 
ee successful accomplishment of your mission may be made secure by the common 
i sense application:of the ordinary Saree Beene coupled with a 
‘ little. imagination. ; 

it is not a job for the Loucaatiet alone nor is it an affair of 
| ingenious tricks by which. conspicuous objects can be made to disappear by — 
- magic, It is a vast problem because every Single member of the Army .con- — 
4 tributes to it every day in the normal course of his work and life. ee 
though the enemy nay eventually learn of your location through normal or — 
| unavoidable activities, and Intelligence reports, it does not mean that * 
_ » the value of the cemouflage has been lost. The enemy pilot must still 
| find the specific target with his eyes before he can successfully attack. — 
Flying at 250 miles per hour at 10,0GO feet the enemy must aim 5 miles Se 
béfore reaching the target and he migst ‘start dropping his bombs 3% miles 
away, Or a strafing fighter has to find a peters aim and firé-in’a, 
few seconds, 


1. Discipline. The fundamental prerequisite of all successful © 
camouflage is camouflage discipline, Camouflage discipline is like : 
sanitary discipline, gas discipline or any form of discipline. It con~ 
sists of paying attention to details. A well-disciplined soldier would 
not be careless about displaying signs of activity in a position any 
more than he would be careless about his gas mask, Proper camouflage 
discipline is achieved by training the members to understand the Sit 
necessity for (a) prevention of any change in appearance of terrain and 
(b) the maintenance and renewal of camouflage material, 

2, Camouflage Principles, Remember that Wound camouflage is ee 
worse than none at all, Here are some of the most important consider- — 
ations to follow in hiding or disguising your presence fromthe enemy, 

(a) Location or selection of position is of critical importance. — 
Valley floors have sparse “hatural cover, yet dry washes (wadis) with ao 
thicker growth of vegetation offer. opportunities for natural. concealment — ve 
and defilade from oblique observation. In general, it will be necessary — 
to hide "on the pattern” rather. than under or behind it, because of the 


low cover. eee aN ae Li aiRRES 1y me pare en 2 ae 
f : bh 


(b) Avoid regular shadows. Each object casts a byptogy shadow 
tad Ne mosh it can often be identified on én beat te ene aaa ans _ 


(c) Garnishing the nets. It is the garnishing of the net, not 
ey) the net itself, which provides 4 the concealment. The garnishing may be 
S natural or artificial. Use natural materials where possible, but these 
ere rare in the desert. The most satisfactory types of ertificial 
gernishing for mobile warfare are strips of colored cloth, osnabure , 
burlap, feathers, etc. For the desert, a net garnished with 60-80% 
~ (sand Soler, TiO Li, light green color, rid 10-20% olive drab color is 
’ sdtisfactory for general use, Coverage should be 90% in center, thinning 
out to-l0% at the edges. ‘This’ permits light to pass through and prevents 
_ formation of fixed outline shadows. Tic the net in with some natural 
feature, such «s brush or camel grass, to increase its effectiveness. 
Camouflage nets shrink when they get wet und expand as they dry out—— 
adjust them with changes in wes ther conditions, 


: (d) Rédate visibility by textur uring, toning down and coloration, 

Rough surfaces photograph darker than smooth surfaces, Ss, Use: adhesive, or 
‘protective painting of oil and grease to which sand will adhere, ALL 

reflecting surfaces should be textured or foes to photograph the Same 
poerene: as the eb aoe a ii de features, 


hy 


« {e) Use a decoys in the form of dum iy aircraft, guns, airdromes 


and other other installitions to divert enemy planes from real fields in the 
ae vicinity.  Dumny installations deceive the enemy as to y your strength, _ 
are mInuke him waste his blows. But remember that dummy installations. 
must be carefully planned and must show the activity of a normal field 
_ and must REET be camouflaged to a degree. 


. 3. wee Camouflage ee ae pen 5; : 


E} hich of these camouflage principles should be Stile to the 
_ disguising or hiding of sircraft? Of trucks and vehicles? Of in- 
 stalletions? The enswer is; use all that are necessary to hide your 
- presence from the enenye Here is how you can effectively camouflage 
 alreratt, vchicles, aareromes, end other installations, 


4 


(a) Airoraft, 


“1, Keep dispersed and use nets thd eas haterials to : 
or outlines and conceal regular ieee eae Grea t care should be taken — 


1 


2. Shiptoy ‘protective painting to tone abwh and texture 
do not blend ‘in with the wept PURE CHES DES) 


4 


B pat (Hew coe ee Lice allege 


: 2, iota si taeee on a stabilized base ‘hott te the 
terrain in texture and color. pre 


Be Facilities imst be arepereed: and in camouflaged shelter. 


(c) Vehicles te ee ae Poy 
f° | 
14 Avoid converging tracks disclosing ‘the location of im- 
portant installations. — Tis impossible to conceal tracks except on 
rocky ground. _ Use existing roeds wnerever possible, To the enemy new 
roads and paths are certain Signs of unusual activity. Do not end the © 
road abruptly at a position; continue’ it to a decoy installation or 
another road, 
\ 2. Park vehicles head-on, never broadside to the sun. This _ 
Will minimize “the shadow. Best results can be obtained by having the — ae 
shadow fall on low vegetation. or. rough Sr ANG « | i, ie 
. , Employ natural materials and camouflage nets to break. up i 
vehicle putdines: See that your net is properly garnished, Cover the a ie 
vehicles with the net even if at. halt for only a few minutes. Strive tea 
get similarity to the desert. floor by placing shrubs on and about the 
net, Break up the outline by pieeiig props under the net so that At does — 
not cling to tg sabi 


7 ‘a Paint or (aie met teeing parts of the yebicley: Never. 
wash. vehicles to the. extent that the paint wears off. Do not Olean Oe 
surfaces that will reflect light--texture them instead. “Paint them with 
a film of oil or grease to which sand will adhere, Windshields should Xeee 
be similarly treated to prevent glass ~flash but leave clear a 2" by 8" 
rectangle for viewing. POR ey 


be hiaintdin strict diséipline with on to bi dagits at nigh 
baa aries | at maintenance and operation tents, uae Be 


¥ 


(a) Supply, Dumos nee RRC ER Bet ge ce a eae 
1. Stack boxes or tins in an irregular outline and add nee: 
natural and artificial waterials to blend in with the area, Débris, 


sandbigs, nets, etc. will serve for covering. Vhen practical, dig 
pits for the dunps, e ee 


make inen cosas an extension of such a peas, | | Ps 


3, Supply trucks should Hedy. and A apenas at least two i 
miles from the depot. Nets or drapes sia be used, at paltey * : ny 


(e) Decoys. The use of decoys is a job of display rather than 
af concealment. athe should be realistic to he of Tape and their 


\ 
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‘The goa is your bea ayer in ee” of utes: Learn how to 

dig in quickly. Learn how to size up the local terrain, to appreciate 

_ the cover; even the flattest ground offers some concealment and pro- 
tection. Observe the following which is based | ‘on practical experience: 


ayy Slit trenches are an absolute necessity for protection against 
bombing, ertilleryfire and ‘strafing, They will afford safety and pro- 
tection against everything but a direct hit and will minimize injury 
and loss of personnel. You cannot have too-many slit trenches. Dig: 


pots in a dispersed and irregular pattern. «— ¥ 
;; 
g 


poe 2, Slit trenches are easy tc prepare. Qutiine the ects then q 
_ pile the dirt end sand irregularly around the edge of the pit. 


+ 3, When you move into an arda thief is at all Liable te surprise 
 éir attack, dig slit trenches first, before camp is pitched, Dig them 
in sll areas where personnel will ages and work--adjacent to living 
Betas. messes, maintenance pits, installations, etc, - Where areas a 
Voge subject to constant attack, slit trenches should also be dug at ; 
* interve als alotig roads and patie: muke then accesible for quick use t 
wherever personnel muy be caught by surprise attack. Learn the location © 
of all slit trenches. Use all available concealment. ei: 
| 4. If you are caught in a surprise attack and there is no slit 
- trench aveileble, dive for natural cover, if neers Otherwise lie flat 
on the ground. Familiarize yourself thoroughly ‘with the local terrain-- 
at ney save your Lite: Sole day. 

By In the aocuke Kodeahcor agit eee Ere difficult to erect. Dig 
in hs the most important installations and equipment. Generally, 
: operations and HQ ges igo should be made bombproof. Dig a hole end sand- 
ret Pee the ayaa 3,’ | i 3 . \ 
6. ‘ALL irae dota i ae ee disnersed and dug in for pro- 
tection against strafing and bombing. 


ee 


eo % ™ Do not look up if you hear the roar of a plane overhead, 
Your fuce, being light, reflects light end attracts attention. Dab 
PS nie face with nud or paint to tone it down, > Bian, eh are 


Fs EP ae ee 


ah 
> 


ee Vhen under cover do not nove, Camouflage tie movement is 
_pragtieddiy impossible. Where nature. has failed, man is hardly likely 
to succeed. The zebra retains its camouflage property so long as it : 
remains stationary. At tie first wovement, all illusion is lost, a 


ae 3 at. * 


9. Success in CO Srokartihin of personnel requires constant vigilance 
+ ant well trained soldiers, If one truck or tent is seen it makes little 
difference that the rest of the installation is perfectly covered, 

Kaphasize to all imen the danger of vehicles purked in open along roads | 
lee aida geen ma “ouaWe of meet eee teiiase tracks reise! a 
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School ‘Lectures ~~ °" 


The Desert: 7 ee 


eich nes BY ae a POT a Bt eh SENT IE  Y PT ORE: 
Survival: “et th Ue Th Bae : cos at to i2e cut 


"To ‘him who knows it,” thd desert ¢ah be a fortress} “to: ‘hin ;' 
who age not, it can’ be a death ‘trap."--A British Gomnander’ 


I. MASTER TG TH DESERT © 


The desert is a mortal enemy of the unprepared, Heat, sun glare, 
and limited supplies of water make life’ uncomfortable enough’ ‘for units 
- Stationed in desert country,’ but for the man separated from his unit, 
or forced down,’ the problem’ is a matter of life or death, To’ survive 
in such a situation a man must be’ well-informed, fit, and resourceful, | 
He cannot depend on others to tell him what to ao. fe must make his 
own peaprsngrer tien: te they must be COrrety.s or he g0es.. Maer ‘ 

Every theatre of operations from Africa tio the South Pacific nab 
a certain amount of desert terrain. You must know how to fight, 
operate, and survive on arid land. Victory in Africa has not relieved 
Allied flyers of thé responsibility of preparing for desert’ emergency. 
The desert routes will still be flown, and new desert areas will become 
combat zones. . 


II. PREFLIGHT PRECAUTIONS © 

Before you fly over ‘any’ ‘désert ‘region, inake a study or the. par- 
ticular situation you will face. “Anticipate problems and difficulties 
that are likely to arise, Perilous adventure is frequently a mark of 
incompetence, a failure to observe carefully | the situation to which one 
must adjust himself, and failure to make adequate préparation. © Arm 
yourself with water and food, especially water, the weapons necessary 
to fight hepsy? desert. ae is’ too late to prepare “onee you: are’ in the air. 


Here are some handy tips to follow, tips which have saved many. a 3 


man who has had to fight for his life in thé desert, Discipline your-— 
self by these rules. 


A. wisck Equipment 


Check your emergency equipment carefully before every takeoff, 
and become thoroughly familiar with évery item, — 
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In certain theatres apecal essentials will be issued by your 
Intelligence Officer in the form of Escape Aids; but what you take 
aloft in your flight over the desert rests, in the last analysis, with 
you and your crew. Do some worrying about your own life. Add to the 
standard kits whatever special stuff you think you will need, and 
according to the carrying capacity of your ship. You will find, for 
example, that the nights are colder in some deserts, or parts of 
deserts, than in others. A drop of 30° at night is normal, and as much 
as 50° in parts of the Sahara in spring and fall, and in the Arabian and 
Syrian deserts, That means you will need warmer clothing! But whether 
your mission is over the deserts of Africa or those of Asia and Australia, 
you will need, above all: 


1. Water. Take a tip from the camel-~drink all you can before you 
start, and cai carry all you can with you. You should have along at least 

5 galléris of water per nan, in bombers. An adequate ration is a quart 

a day per inan, so this will last at least 20 days. In fighter planes, 
stow as much water as you have room for, The small emergency cans are 

well suited for fighters. 


26 ‘Emergency ‘Food Ritions. The amount to take depends on the 
wéight and space allowance of the aircreft. Food is secondary to water, 
and itust be chosen with water requirements in mind. . Take carbohydrate 
foods, sucn as Candy and fruit, rather than meat and. other PERE eh foods 
wha ch use up water’ in digestion. . 


3. Kits and Clothing. If‘ your plane has space, here is what you 
will find useful: : Pris “ 


‘a. Good sage=green colored goggles which ek ee side glare. 

‘'b. Sweater, long trousers, long-sleeved shirt aseuy stokes 
WEIS: Shoes. 

c¢. Sun helmet or hat, or improvised head. covering, 

d. Compass, matches, and pocket knife. 

e, Flashlight: 5-celled--or what you can get, or carry. 

f. Signaling equipment: smoke bombs, metal mirror, Very 
pistol and cartridges. aR ahs 3d epee nase 

g. First aid kit, including halazone or iodine for — 
wel ee sterile dressings, and ‘sulfa drugs. | | 

h. A map showing the ground travel routes and wells in the 
operations area. : 

- liuch of this material is ‘contained in aids tnt pack, 


4. Lscape Aids. Special information aid eauipment. nay be supplied 
by the Intelligence Officer to prepare the flyer for specific conditions 
in the local theatre. These may include maps, messages. to. local 
ey eee aeeal ‘currency «. | . : 


B. sand ee 


Another important preflight precaution is to firid ‘out all you 
can about the peoples of the region over which you will fly. You will 
have: to depend ’on them for Pood and guidance. : Are. ‘they FPA, an- 
different, or hostile? . 
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Learn ail you can about their customs and manners, their language , 
their likes and dislikes, how best ie eee their on rosy and ° 
cooperation. 


This learning should start immediately. A soldier “fights with 
his head, and stays alive by way tine at at ae right time. The right time 
to start is now, Lee GMT A 


III. FORCED LANDINGS 


If you are compelled to bring your ship down in the desert because 
of enemy action, mechanical trouble, sandstorm,or because you are lost 
or running short of fuel, do not get. panicky... Excitement. uses:unm energy 
and hinders good judgment. The desert offers plenty of suitable landing 
places, and your ‘chances of resuming - flight are good, In deciding on a 
_ landing, keep in mind the following: ? 


A. If you are definitely lost, as in a sandstorm, do not waste gas 
in aimless flight. A precautionary landing with gear down has a good 
‘chance of success, and makes possible later takeoff and resumption of 
flight after the weather clears or after you are found by relief planes, 
A dead stick landing leaves little choice oF terrain, ore is hazardous 
under even the best conditions. 


B. You can determine ground wind conditions by observing dust clouds 
or sand dune formations as ‘you fly over them, Dunes, like ocean waves 
and snow drifts, usually run roughly at right angles tothe direction of 
the prevailing wind. If there is a choice of landing parallel to the 

' dunes or into the wind, land crosswind, parallel to the dunes, and land 
uphill, not ‘down or across the slope. : Avoid salt‘ pans and wadis; your 
wheels may break through the crust, 


CG, Winds seldom if ever reach hurricane velocities in the ace, 
Velocities of 50 milés.an ‘hour. are: rare, but winds of 35 miles an hour 
are common enough, Kainstorms are infrequent, but may be of cloudburst 
intensity. If you make camp in a wadi or gully, be prepared to escape 
from rushing water in case of a sudden rain. « -: es 


D. Landings during a sandstorm are no more difficult than during 
a heavy rain. Such landings should be made into the face of a wind 
with velocity of 35 wiles per hour or greater. Thus your actual land- 
ing speed will'be low, and the roll after landing will be shorts Once 
on the ground, attend to several details imnediately: 


1, Plug up and cover «11 engine Speniin see If the plane is 
flyable, or can be repaired, the mechanical’ parts of.the ship-must be 
. protected against the blowing sand. Sand can be your worst enemy; 
fight At at the outset. 


2. Take personal cover and wait until: the weather cheers: ‘Stay 
close to the ship. 
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_ .E. If you are forced down by enemy action or mechanical.or. structur- 
al failure, make the best landing possible. It may or may not: be advisa- 
ble to land with gear retracted. But try to stick with the. plane:and 
bring it down. If as a last resort you have to bail out, watch the 
descent of the plane and try to reach the wreckage. The ’ plane is better 
spotted from, the air than you are; and even a wrecked plane can supply: 
useful signaling and emergency equipment, 


If you are forced down in enemy territory, burn all papers, 
smash and bury secret instruments, and burn the plane before striking 
out on foot. 


IV. STICKING WITH THE PLANE--UHAT TO DO 


| If you are forced. down. in friendly territory, always stay with the 
plane and wait for rescue unless you are sure of your position and know 
that you can get back to your base on foot; or unless you know positive- 
ly where, to get water and. assistance, «and feel you can-make it easily; 
or if you are sure you will not be found where you are,. Bear in mind, 
however, that whale you may be ten minutes! flying time Seem: 9 your base, 
this. may mean a-.couple of days'. walk on the ground,. 


If you stay with the ship you have a good’ chance of being picked . 
u) by a rescue plane. Your ship wiil be clearly seen from the air; but 
if you.leave it, your own chances of being seen from the air are, slin. 
You are. just a tiny spot on the vast desert. Also, the-plane may offer 
precious shade. . i 


bie, Here is what you can do personally. to conbat the desert, to help. 
bring about your own rescue, to survivesas long as you cans; 


A. Viater 


1. Ration: your watcr and provisions carefully. If you have only 
a little water, do not. "Gate “Do not worry.about starving... With the 
minimum of activity required in remaining with a grounded plane, you 
will need little food; with water, you can ‘exist: with little or no food 
for bafatted 


Se: ‘Do not, gu lp ‘water ..sF@llow,-the practice of desert nomads: 
just moisten your lips and. rinse your mouth with water before .swallowing. 
Think of your water: supply as your invaluable bank. account, ‘standing 
between you and death. Conserve your liquid assets; put yourself on a. 
strict budget. 

30 Do not, wash. ' You may use sand, as do the Arabs and Berbers, 
to ‘cleanse “yourself. . ines re ides 2d $03 


4. Do not swoke, This applies especially during the day. 
Smoking increases ‘thirst. PE nee" . 
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B. Shelter and Personal ee 


During your stay with a grounded plane get as comfortable as 

possible. -(a) Stay out of the sun... -Parking ‘un the shadow of the fuselage 
is the simplest way. (b) Rig up an awning, or make a tent out of the 
parachute. (c) Do not stay inside the plane; the heat is likely to be 
too great. (d) Do not work while the sun is up; wait until the cool of 
dawn or evening. (e) wear light clothing during the day, and warm 
‘clothing at night. (f) Keep shoes free of sand, and take them off during 
the day while resting under the shelter. ‘(g) Inprovise wrap-leggings 
from strips of febric torn from: your pdrachute, and wear on upper ankles 
to keep the sand out of your:shoes. (h) Maké sure your head is covered. 
(i) Make .sure go cover any’ part of 3 your skin exposed to the sun, 


« CEatel sh g and tia Firebui uilding © 


set up a system of signals mweneneae Some of the more practi- 
cal methods ares Me cast ; 


1. Rkadio, The radio is the most: important rescue device. If you 
can get it working, the-wajor part of the fight for survival is won, 
Erect a vertical aerial, which is more efficient than the horizontal air- 
craft aerial, Compose.an 5.0.5, message, giving your position if you 
know it. Transmit on prearranged frequency, and listen for a reply. If 
no reply is received, switch off and cali again at fixed intervals. Con- 
serve your batteries. Listen out before transmitting; insure that 
frequency is reasonably: constant and that target station is. not trans- 
mitting. Be certain that circuits other than the radio, such as lights 
and gunsights, are switched off. If possible, run the -engine charging 
the generator during both transmission and reception, This will bring -: 
better signals and lengthen battery life. oufficictnt HPif's. are. necessary 
to bring cut-out in so that the generator takes over the load. Inter- 
sperse with 15-second dames v0: allow he there to take your pops nee 


Ze Fire. The ‘hoa: ora of ‘signal on tia desert, spe pright 
flames at ‘night, and smoke in the daytime. Look for scrubby desert 
bushes to use as. fuel; camel ‘dung also imakes a fair fuel. . if there is - 
no natural fuel, use plane cushions, floor mats, etc., and wicks of 
parachute cloth, and dause with engine oil or gasoline. Ignite and, 
from time to time smother it with a little sand--this will make a cloud: 
of smoke visible at a distance. Use a smoke or fire Signal only in 
friendly territory. 


3. Reflecting mirror. Your signaling mirror, if you have it, 
or your rear-view mirror, or even a polished food tin will send a flash: 
from the sun that.can be .seen vice barat Learn how to use the mirror by 
practicing in advance, 


4, Reflections from plane, Scrape the paint’ from the surface of 
the wings and polish with sand or gravel. In daylight the flash can be 
seen from the air. Polish the inside of the cowling and lay. upside down 
on the wings, macptioty . 


ag Very pistol. Fire at periodic intervals. Do not use all 
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cartridges at one time. Save some for emergencies. Fire.them. only when 
you see or hear an approaching plane. 

6. Rocket flares and smoke bonib. ‘ ‘Keep these in readiness and set 
them off on seeing or hearing gZ plane PRPEPOERAN ES 


V. THE TREY ACKOSS COUNTRY . 


There are soie Wieabet ana to the nat that one Paes remain with 
the plane after a forced landing. (1) When you feel, after a: careful 
appraisal of the’ situation, that there 1s no hope of rescue; (2) When 
you are positive of your position and know that you can get back to your 
base on:foot, or know where to go for water and assistance; (3) If you 
come down in enemy territory, you must destroy your plane, papers, ‘and 
instruments, and Leave. 


»' ‘A. On Abandoning the Plane 


If you have decided that your best bet to survive is-to.travel out 
in doy 8 of finding: an oasis or settleient, BEePaRe carefully. 


1, Study your ‘maps, determine ‘your pols oe bg nh have some idea 
where you should attempt to go. Do not start out without a specific. 
destination. ear ss . 


2. Consider your water supply, your ‘equipment, your physical con= 
dition, and the possibility of holding out until pate reach amet ye: 


3. Salvage from the plane anything that ababk: help you travel on 
foot or add to your personal comfort. Take.a compass, sabes and a 1O- 
foot square of silk from your parachute. 


4, Take along your ur entire water s te eanek tt ice Bil ae ea else 
for it. 


5. If in “friéndly. territory, leave a sign on your plane urging 
troops and others’ who may come along to refrain from souvenir-hunting. 
Say something like: "Don't touch, damage, or remove parts from thi's 
plane. It will be, salvaged | soon and will, fly and fight. again. It may 
some day HeLp to sdve your life. Leave it alone." . shes 


Leave another note in the ship outlining your proposed route 
and the date and circumstances of your departure, It isay help speed 
rescue by searchers. Leave directional marks on the: ground, such asa. 
large arrow dug into tlie sand, or iade of rocks or brush, to indicate Te 
to air searchers the route you are taking. | 


B, Desert iravel--Water and Wits against the Desert 


Interpret the following practical suggestions in a flexible 
fashion, to fit the particular problems and circumstances that’ may arise, 
Hach man has his own peculiarities and physical requirements: some need 
more water than others, some can stand more heat. Know yourself, and make 
allowances, 
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1. Follow ‘a definite plan of travel. Distances in the desert are 
deceptive. Onc Once ; you have established you: your position, consult your maps 
‘and figure out the way. toward sone known reute of travel, some source of 
water, or an inhabited area. Trust your compass rather’ than your own 
conviction. You can check your compass by ‘the sun. .At midday the © 
shadow of a vertical stake or improvised plumb line is shortest’:and: © 
points either true north or true south, depending on the’ latitude’ and 
time of year. To deteriaine north or south, watch which way the shadow 
moves. it always inoves east. st bu tne Fa 


If the shadow of the top of a stake is marked: on the ground 
some time before noon and again at’ the same time interval after midday, 
for example 1030 and 1330,-a line.connecting the afternoon and morning 
points will run due, east and _—e The afternoon mark will be at the 
east.end-of the line. . i. iT pe 7 FOE 


At night, there is another indication besides the Dipper and 
the Cross. hast and west can be.determined from.the- point, in. the horizon 
where the stars rise and. set: overtically and are moving, most reat 


2. Follow the anita er ree Avoid’ soft” wend and terrain. 
It is easier to take the longer route around obstacles, . Traverse ridges 
where practicable, to be more easily seen from the air, Keep a steady 
pace, and:take a sso hos Per eOe 5 for ten minutes -every hour, - 


3, Travel 1 Light o Take: slong onky the bare necessities. 

- Oe water, it must be repeweed, is the key to sinoteal 2" Five - 
U. S&S. gallons will weight about 40 pounds, without containers. A foot 
traveler should carry not much more than.20 pounds on his back. If you 
travel only at night, you can get on well with a quart a day. With a 
minimum of activity, a Pape. a day will keep a man going for a number of 
days. 


; b. Food, Reduce it.to a minimum, especially if you are short 
on water, Carry carbohydrate foods which are easily digestible. 
Protein foods, such as meats and milk products, icave digestion wastes 
which require water for elimination in urine;- therefore proteins pheuly 
be avoided when water is short. 


Ce Ares a compass, knife and small wliehieinbitoes maps, sun glasses, 
salt tablets, matches, halazone tablets. Because wild life is herd to 
get, a gun is not so importent as in: other areas, Have a hat, long 
sleeves and pants. 


d. Do not holies salt tablets if you have less than a quart of 
water per day. Cut out cigarettes during the day and eat Ser only at 
night and during the carly. hours of the OTIS 5 


he Night travel, You will lest Loker if you travel only at 
night, Take it casy’in the day time :during the summer, Stay in the 
shade of your plane or your: parachute, ‘Certainly, if your water is low, 
and if you can maintain direction, night travel is mandatory. At night 
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‘a flashlight may be used in friendly: territory. _ For direction, use your 
‘compass and the stars, The North, or Pole Star, is the best indicator 
Of direction in. the northern henepher ew: Lf you cannot identify. the Big 
Dipper,: then learn how tonight. Follow the eutline of the. stars. in the 
constellation, away from the handie; the two. stars. on the far edge, 
from the bottom to the rim, point toward the. Pole Star, which is at an 
apparent distance irom the Dipper equal to about. five times the distance 
between the two pointer stars, The Pole Star is also the end of the . 
handle of the Little Dipper. 


In the ;southern hemisphere, the problemi is complicated by the 
. absence of any bright star over the south pole. The long axis of the 
Southern Cross points in the direction of the south pole. .The south . 
pole can be assumed to be in a dark erea of the sky, about midway be~ 
tween the Cross and archernar, a first-magnitude star that is the end 
of the constellation tridanus, the river. 


5. Digging in during the day. If your program calls for night 
travel, rest during the day. If you are traveling in enemy territory, 
you will have to dig in and camouflage your position. Another reason to 
dig in is to escape from the sun. Cover your. trench with a piece of 
parachute, or with desert grass, Lesve air space beneath the cover. 


6, Guard against .the sun. Keep your head covered when in the sun, 
Wear your glasses for protection against glare and blown sand, Follow 
the custam of the Tuareg people of the Sahara: veil the face to protect 
against blowing sand. If you are without glasses or should break them, 
improvise goggles out-of wood or canvas... Make eye-slits, only large 
enough for you to peer through, You will then be protected fromthe 
' more ro cat hohe of the sun, . 


aE Oy ‘Seek BS Bs help whenever | ‘and wherever you can.. If you are 
lost in a desert arca the natives offer you your best chance of reach- 
ing an oasis and surviving. Be on watch for caravan routes, the rail- 

roads of the desert, shen meeting natives, be pleasant, and. courteous, 
Do not CHER AY, firearms, and’ do not act as if you demand assistance, 


a the Sahara, the Tuareg, nen ‘and ‘arab, tribes will. be | 
friendly. Tn March, 1943, three American fliers. wore forced down in. 
the southern Sahara and éiter traveling for rour days over sand dunes 
and desert. wasteland, spotted a caravan in the distance, They were 
picked up, given food aid water, told by. signs that a settlement was_ 
four days away, and then were hoisted on cemels as. the. caravan moved 
off in that direction. Two of the natives rode on through the -night and 
the following day and night to bring help from French soluiers at the 
post. These natives had hed no Pap. in-two und one-half days, 


In the barren SBN ies of Austyalia, the natives havo: an un- 
canny abiiity to foilow trucks. A crewman who bailicd out of a Be2h in 
a blinding storm:und wandered in the wild bush country for 111 days was 
tracked down by an Australian blackfellow within 48 hours. . The, natives 
‘arc fricndly to white men, and take a low view of the Jepanese. 
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8. Finding food food in an: _omergenéy ¢ “Game ‘enimals* and food plants ‘are 


neithcr ebundant nor nor uniformly distributed” in” the desert," ‘In the ‘im- 

mediate vicinity of a’ watér holc, or wiiere ‘there isa light ‘growth’ of 

brush, rabbits, other rodents, end smell birds may be found. Rabbits 

and. large’ lizards arc ‘common. in the deserts of ‘Australia. — Alsd, roots. 
of the eucalyptus (gum trce or ‘mellee) in Austr:lia’ provide weter and 

food, 


~The’ gazclle is common’ to the Africen, lliddle Ee stern,’ and. 
Gobi deserts. ‘Thoy travel in herds, and can run short distances’ at @ 


speed of 50, miles per hour. ‘They ‘ean be “approached only on ‘the lee side 
of the wind, keeping out of” sight. ‘Only s . good shot with.» high-powered’ 


rifle will’ ‘bring: one. down, , They are fond of tobacco. but. will not 
approach | tobacco that, he 1S come, in, contact with the human body. 


In rocky sections. ‘of the “Sahe a-eond rch’ of ‘the Seharn is Le 
rocky--cdible snails :bout an. inch’ long” are found in rock crevices, | 


Empty shells are sometimes filicd with honey deposited by the honey=bee, - 
Such shells can be spotted becduse of the wex covering which seals the. 


opening. in southern Algeria, the Arabs and the Berbers séarch for 
these honey-filled shells, They cre not common but you may find <O or 
30 of thém in the course of 4 morning, | ‘Live snails are’ best “prepared 
by rousting’ over’ a Pires wake an opening in oné side of the shcll and 7 
thrust « prong through to emerge at the natural opening, to keep the 
sneil from PSCEPIN, | 


~ Pedind' ire found at streduns” end water holes, ° aiid ure a‘ good © 


source of food, “The trees are the precious’ property of the nieevosyet 


and must not be injured, | Where thére’ are Water and trees, you are 


likely to find nutives; look’ ‘for people béfore euting. In’ an ehorgency, 
Gat the fruit of the tees: (datus, or coconuts) ‘or even’ the pelin cebbuge, ’ 
& tender shoot. which extends up from the point where the leaves ‘spread 3 


out. It ean be eaten raw or Cooked, 


Nutr swemps in Middle Hastern deserts, wild pig is common. The 
female ‘when. with her “young, or when wounded , Will attack, . Avoid. her, 
If you are a good’ shot with « riflé, dim between the. eyes, or downwerd - 
toward the heert at the bs: ack of the neck, 


The ‘dingo or wild dog, is widely distributed in Australis and 
mzy be considered a’ source of ‘food, if you can bring one down. Often 
its ‘presence is an indice tion you ere épproaching + ane tive ‘settlement. 


In eny Miri if there is gréen vegetation there. is bitd end 
animal life, but you may heave to look for it st night or dig it out of 
the ground. Rodents can be attracted with « torch at night, 


9, Finding water water = 


‘a, Some deserts Become very humid at night. “Utilize this. 
humidity by collecting dew. Scoop'a shallow basin in the ground, zbout 
three feet in diameter, Cover the baSin with @ piece. of your perachute,. 
Over this build a pyramid of stones at Leiist: three feet high. During 


the night’ dew will collect'in the chinks between the stones, ind trickle. 
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down through the inside of the pyramid onto the chute. The chute will 
Sag with water.’ Place a vessel of.'some kind beneath: the’ — so Sener 
the water will not drip into the eugene and be lost.: i 
De where there are leafy pula, you can collect: | dew off the 
leaves during the:early morning hours. One flyer kept» himself alive for 
days in this manner. 4 ise 


c. If you find damp sand, especially at a low point, dig a hole 
and wait. later may percolate into.the well. If you do not: find: damn: 
sand, pick ‘the lowest point ‘between sand dunes and dig:3 to 6 feet. If 
the sand becomes damp, continue to dig until you find: wet sand. The top 
of the hole will. have to have a gentle slope.: When wét sand is ‘reached, 
keep the hole ‘covered to prevent evaporation, and wait for the water to 
come in, In the stony desert, pick a wadi. Dig down in the gravel at 
the point of maximum curvature of the outside bend of the dry wadi 
channel, .On the desert..surface away from a wadi, pick the lowest point 
which may be the center of a mud flat. During much of the year, wet mud 
can be secured which, if collected and wrung out in a = 2 ews 
will give. a few drops of. ‘attisiaciotaee 


| a Hollow the tracks of animals and the flight of. birds, “They 
may be going toward water. -Look for green wie eaoomnae It means ‘that - 
water 1s underneath or close by. 3 RRA EE 


e, Search for water holes and wells along caravan routes which 
are shown on your map. Determine from the intelligence officer or some 
others. familiar with your region the types of water sources in the 
district, :and mark. them on your map. Some are open cisterns which hold 
considerable water in the wenter after a rain but are dry'inh the summer, 
Some are mud flats, the: larger of which will hold water for a month or ‘so 
after a heavy rain in the winter, Others are wells; others are permanent 
springs (oases), but most are water holes in wadi beds or in low places, 
Which the Arabs cover and mide after re 


Br f. Pe that. all ~— from wells must be boiled or steri- 
lized. -. It may. be polluted with urine from sheep, goats, camels, and. - 
other animals brought there by the: nomad. It may contain germs of’ 
typhoid, dysentcry, or other discases, Purify the water cither by boil- 
ing for about.;5 minutes, or by dissolving one halazone tablet in cach 
quert,s::.More. than one tablet may be necessary. Let the water stand 30 
Minutes. If there is no slight odor of chlorine, the water is not sofe; 
add another tablet. Iodine can also be used, two drons for each quart 
of water, When water is mae 6 ssiecioaiee or four rep of merit te per quart 
may be necessary. ep° ; 


Bs Water from pee plants, Some desert plants store water in 
their trunks, branches, or roots the way camels store water in.their 
stomachs. Cuctus grows on some deserts. In Australia, besides the 
eucalyptus already mentioned, there is the oleosa, an evergreen bush 
about 15 feet high...The roots lie from two to nine inches below the — 
ground and may be 50 feet in length. Cut the root'into pieces about aS 
foot long, hold a piece vertically, and.let the water drip‘into a con- 
tainer, You.can make,.a water bottle out of-a root-by plugging up the 
cut end. 
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Palms yield water. from trunks-and:branches, but it is apparent 
from the nature of their growth that one need not try to extract water 
from the plant. For palms grow only where there is plenty of ground ' 
water. Look for a spring, or dig. By all means try to avoid harming: 
_the trees themselves, since ‘they are precious to the natives, 


VI, GUARDING YOUR ULaLTH: HEAT, SUN, AND SICKNESS. 
“There is nothing in the rays of the sun which is mysteriously 
dangerous to human beings, or affects their brains. People collapse in 
the sun because their bodies absorb more heat than they can throw off, 
and not because sun penetrates through thé skull to the brain. There 
are three kinds of heat collapse, and cach requires special treatment. 


A. Heat Cramps.’ These occur in the muscles of the legs or abdomen 
and are usually a warning of approaching heat exhaustion, resulting from 
insufficient salt in the body. Treatment: Massage the sore muscles 
gently; apply moderate heat; take salt in water ; ‘get plenty of rest. 


B. Heat Exhaustion. This may occur from direct exposure to the sun, 
from staying in the hot interior of the plane too long, or from lack of 
salt brought on by excessive perspiration, The face turns red, then 
pale; ‘there is a great deal of sweating; the skin is moist and cool. 

Body temperature sinks below normal (98.6). The victim feels faint but 
does not become unconscious, If he does puss out, it is only for a few 
seconds or minutes. Treatiaent: Place the patient flat on his back arid 
lower his head. Since he is cool, apply warmth, Give the patient salt-- 
about one teaspoonful in enough Water to dissolve it. This should be’ 
repeated aici times a day. 


©. Heat Stroke. The face becones beet-red; there is severe headache ; 
the skin becomes hot and dry; all ‘sweating stops. The pulse is fast, full, 
and strong; body temperature soars abdéve normal, The victim Becomes 
unconscious or semi-conscious. Treatment: Shelter the patient from the 
sun; Lay him down flat. Apply cool sponges made of. clothes or rags to 
the body. Get the body temperature down. Do not give whiskey, tea, or 
coffee. 
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SUMAIARY ON. DESERT SURVIVAL 
ly spart learning and preparing ee ee 


2. Know what emergency equipment is available; check it before..every 
mission. 


3. Carry as uuch water as possible per man. Five gallons weigh 40 lb, 
You can manage well on 2 quarts a day for all purposes, and on 1 quart a 
dey if you travel only at night. by 


4. Food 1s secondary to water. Do not take food.which induces thirst. 
5, Other valuable equipment: compass; salt and halazone tablets; sun- 


glasses; signaling equipment--flares, wetal mirror; first aid At; ~_ 
shoes; pocket kmfe, E 


6. Learn as much as you can zbout the natives: their location, re- 
ligious beliefs, social sien pina 


7. Take along messages in Arabic, eiaowtiite natives! cooperation. 


8. Memorize the prineina} foatures of the map of the area over which 
you are to fly. You ae have to, walk out without a hpi: Mette 


9, Do not buil out; “try. to land the psrie, avoid dead-stick landing. 
10, If plane if flysble, plug up openings, and. ney to Rests ask eloan, 
ii. Stay with the plune and await rescue, Heve Fagen’ ready. 


(12. Retion water end food tan a long stay. Sip. water} ‘do. so gulp 3 it, 
Do vic wash 3 a not smoke if watcr is low. 


13, Stay out of plane by day 5 ee out of as sal Heep: heud covered y+! 
Keep Shoes free of sand; weer hecvy clothes at nights... whe ! 


14. If convinced of necessity to abandon ship, have a destination and a 
route laid out. 
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15. Know how tio eer diveolan®”’ diy Se oy heey without colipageis..: 
16. Tske wll the water you cun cerry, 

17. Leave a note in the plane, with date of departure, end direction. 
18. Do not take sult tublets if your water suppiy is low, 

19. Tr.vel at might, unless well-equipped and sure of destin:tion,. 


20. Water from wells iaust be boiled, or purified with halazone. Water 
may be found es dew on plints, or in stems or roots. 


21. Avoid sunburn, heet cramps, heat exhaustion, heat stroke. 
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22. Use your wits, and save water.. 
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School Lectures 


THE TROPICS 


Lecture I: ; s. 
_ General Conditions 


I. ADAPTATION 


a Ye have all read inspiring stories of the brave airman who, 
_ haggard and sick, staggers into a mission compound or native village, 
~ having survived a month of hell in the jungle after a force-—down or 
bail-out. Such adventures have been tributes to the courage and 
_ stamina of our men, and their will to come back and fight again. But ‘ 
_ it must be admitted that some of the suffering could have been avoided. — 
_ Many of these men have declared that if they knew at the time of their 
_ ordeal what they later learned about tropical food, diseases, and ~ 
travel, they would have had little trouble. ‘When Air Force men take 
& advantage of thé knowledge which is available, the time may come when eee 
flyers who bail-out unwounded, but then ‘turn up bitten, starved, ‘and "72 3 
sick, may lose prestige, rather than gain it, among their fellows. - 
eS Adjustment for eericienny £ Nese t « 
ras The time of adventure and heroics is coming to a closé. — 
_ Whatever happens in Europe, whatever happens in Alaska and China, 
._ it is clear that our forces, and especially our Air Forces, face 
a long struggle in the Pacific and Malaysia, on tropical islarids - 
_ and over great tropical, areas OF * forest and plain, Wwe must get beg 
a used to the idea of an exténded period of operations, in witieli ; oe 
everyday efficiency alorie can carry us through. We should actively eh ee 
_. avoid risks and adventure, in order to achiave results. ‘e must - Eas: 
make proper adjustments to life in non-temperate climates. We must 
— adjust our mind’ ‘and body to the conditions of wet ana dry seasons, to. 
. strange fruits and plants and to ae, who are better aa. . 
“than we to ee environment, 


¥ Tropical lands. are rich, ee a all kinds of life 

Re abundantly, both’ plant and animal, large living things. and small. 
i But we need special knowLedge in auder to survive, ‘Knowledge will | eee é 
- make us avare of the different kinds of jungle land, of the different 
kinds of mative populations, of various mtural resources, of the A Boe 
things to avoid and the things to seek in the rich environment. Your © 
Be choiancy and maybe your life will depend on knowing how to live vies 
aS aerry out everyday ge under unusual conditions. 


, a) 
Loe 
; 


ving snakes, poisonous piaba which reach pec and t cape thee 
victims, ot, or cannibalistic natives who exterminate all — 

e laugh at foreigners who fear a trip to Chicago because of 
iortac of jetiedpmioge and tommy-gun typists and trigger-men. The 
informed person on tropical regions would laugh at fears of the "jungle.". 

- Both kinds of legends come from sensational fiction, moving pictures, and 
_ so-called "explorers" who cxaggerete their accomplishments by magnifying 
‘the dangers they cncountercd, There are, certainly, poisonous animals, 
_ fish, and plants, but they are not many, and one can learn to avoid them, 
Cannibals still exist in the rugged hills of interior New Guinca. But 
most natives have been found to be naive, curious, and almost always 
friendly to Allicd soldiers. Some explorers claim that the jungle is 
safer thania-big city. More people per 1000 are killed in normal New York 
traffic than by the snakes and wild animals of the tropics. We must learn 
_ the rules of-livinz in the jungle, just as we coer ee rules. When -: 
swe saad Knowledge, we need not fear, . Ry sen de 


pee Ngod for Knawledge 


Hovr do natives live in their tropical sets Certain . 
eee of physical adaptation we cannot hope to achieve entirely, 
fe cannot acquire a black skin pigmentation to protect us from sunburn, 
4) but. we .can gradually acquire a heavy tan that will do much to prevent 
a burn. Adjustments of temperature regulation, metabolic rate,*and 
resistance to some diseases, which have been developed by natives over 
centuries as a safeguard against extreme conditions of heat and moisture, 
_ cannot be acquired in a short time. But we can learn and put to use the 
results of scientific study. We can learn what foods to eat, how best 
to prepare them, how to safeguard food end water against infective organisms. 
Our scientists have been gathering information for years to help us face 
ee such a el a8 those before US. Individual pypenoe do not have 


4 hea there will 
~ soon be snail, excuse for hardship after a sete force-down. 


me that. are some of the sesten conditions we shall have ‘to 
sean Se to ay in pee ices cai Sor nc cogaor of Chimte, eg 


Il, CLIMATE AND LIVING CONDITIONS =” ee ie 


First, climate. Most of the area in which there will be fighting-- 
until we get near Japan itself--is tropical. Northern Australia, New fo 
Guinea, Borneo, Java, Sumatra, Malaya, Thailand, Indo-China, Burma, - 7 
and the multitude of small islands not yet put on the active war-map, . 
as the Solomons have been -~ 21) these are located between the Tropic ae 
of Cancer and the Tropic of Capricorn, 234° north and 23$° south of the ce 
Equator. This is the great tropical belt of the carth, There is not ; 
as great differentiation between winter and swamer as in the temperate 
zones; the significant seasonal rhythm is not from hot to cold, but bs 
from wet to dry. The dry months because of lower humidity are likely | | MG 
to be more comfortable than the wot months. The extent of contrast ee 
between wet and dry, and the months which are wet or dry, differ from ie 
region to region and vary north and south of the Hquator., Days and Pes 
nights remain about the same length throughout the year. Dawn and . 
darkness come quickly, without the long periods of twilight normal 
in north and south temperate zones. A factor to consider is the » > a 
monotony of tropical climate —- one day will be like the next in © oer 
temperature and moisture, ; 


A. General Characteristics 


The thick tropical rain forests in most of the lowlands of 
the Indies, Burm, Melaya, or Sumatra are the result of rich soil 
and heavy rainfall. We must immediatcly stop to remind ourselves 
thet the word "jungle" itself is a broad, loose term. The 
vegetation of tropical areas mey consist of dense tropical rain 
forests, heavy bush, thick tall grass, mangrove swamp, open prairie- 
like land or intensively cultivated areas, 


1. Weather 


On the mainland of southeast Asia the wet and dry seasons 
arc dominated by the monsoons, or seasonal winds, The northwest: 
monsoon winds blow from the north out of the grcat land mass of ‘ia 
from November to March. These winds are cooler and dryer than thé 
air over the southern ocean. From May to September southerly winds 
blow up from the ocean, bearing much rain, The islands of the 
Pacific are dominated not primarily by the monsoon, but by the 
trade winds, and differ from the mainland and from each other in 
prevailing temperatures and. cxact periods of wet and dry. Even on 
the same island factors which affect seasons are: distance from 
source of the monsoon; mountain ranges which intercept moisture; <¢! 
Closcness to the sea; altitude of the area, or height of mountcins; 


The atmosphere of the tropics is usually humid and uncomfortable 
for white people recently arrived from temperate climates,,. Certain — 
factors do promote comfort, such as: protection from the sun; — 
evaporation of moisture from skin surfaces; air movement phe 
evaporation; bathing; etc. © 
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_ The year-round average of almost €0° in a large portion of .: * 4: 
Netherland Indies, coupled with a continual humidity of 85 to 90, 
contrasts with New York City's mean annual temperature of 53. The 
difficulty of getting used to the climate is obvious, . ate 


ae Variety in Geography and Vecetation 


The islands range from Java, the most intensely cultivated 
and densely populated area in the Indies, ana Sumatra, wnich is the 
largest, to tiny coral reefs, barren and uncharted. Maps of a large 

‘ part of the island area are incomplete or inaccurate, although this 

a information is rapidly being filled in. It is necessary for our 

Bes forces to map many regions by_aerial photography. Parts of Borneo 

he and New Guinea and Sumatra are unexplored, especially in the 

e interior mountainous sections. In the uncultivated lowlands, 
vegetation is lush, quick-groving, and often fed by over—flowing 
rivers. On the highlands or plateaus the forests are of a different 
kind. Even though these regions in the mountains are clear of rain 
forests, travel over them may be difficult because of thick tall 

He grass, bushes, and volcanic rock surfaces. Steep hills add to the 

a difficulty. | 


B,. Adjustment to Conditions 


Different physical conditions will demand changes in living 
habits. Clothing should be light, loose, and porous, to allow 
cooling of the body by evaporation and by circulation of air. It 
must be adequate for protecting the skin from injury -and from sun. 
Finally, it must also protect us against mosyuitoes, flies, ticks 
is and leeches. The nation's science is providing the best clothing 
‘ae for this variety of demands, 


There are some interesting scientific -findings on the effects 
of tropical climate on men. The physiology of white persons from 
ek temperate climates shows the foblowing changes: 1. a lowering of 
Ga the respiration rate; 2. a slight rise in normal body temperature; 
eat 3. a possible increase in lung capacity; 4. increased sweating to help 
Het cool body; 5. lowering of the amount of urine passed; 6. lessened 
ie appetite, especially for proteins and fats; 7, slight rise in blood 
hi pressure; §. increase in pulse rate fora time, followed after a _ 
. stay of some length by a decrease in pulse rate; 9. reduced blood 
re volume, and increased concentration of blood. 


Mt) There aré certain conscious changes which may be observed: 
increased feeling of tiredness; need for more sleep, or lack of 
ae ability .to sleep; rked change in appetite; increased thirst; 
fe varying degrees of heat discomfort; *night-blindness"from over- 
Paci: exposure to brisht sun, 


Saas C. Food Habits 


Our food habits will have to be changed. No matter how 
| strenuous the efforts of the Quartermaster, there will inevitably 
es be shortages of some foods to which we have become accustomed. Mess 
aes personnel will need to learn about the possibilities of using local 


Be THI (Rev.) | sda 


plant and animal foods, although even a smll army post is likely to 
exhaust native supplies and food plants. Thus thege can never be 
more than a supplement to regular army rations, American soldiers 
will need to learn to like many strange but really tasteful native 
foods. Native diets may be deficient in some vitamins, which can 

be supplied by combination with proper army rations. Deficiency 

in the vitamin-B group, and protein, has been noted, Efforts 

should be made to supply red meats, liver or liver paste, bean s= 
sprouts, or condiments used pecal ty weien are known to Contain 

the B. complex, 


1. Care against Contamination 


While yocdens sie the need te vary and enrich our dict 
from native sources, we must be constantly on our guard. Fruits 
and vegetables are likely to be contaminated. Great carc- should 
be exercised to see that fruits and vegetables are harvested, 
transported, and stored under sanitary conditions. Peeled, fruits 
with undamaged skins are fairly safe; even so, the army can take no 
chances. Many of the native plants may have been cultivated with 
"night soil," or human waste, The Chinese and other peoples of the 
Orient sprinkle this on leafy vegetables and by this means may 
contaminate them with human disease germs. Most natives have little 
understanding of the likelihood that their produce will. be exposed 
to every kind of digestive discase existing in the village. 


‘The same ad of care must be applied to fresh-water fish 
and shell-fish, and those salt water species which fecd in shallows 
close to shore. Fresh water is @ dangcrous carrier of porns ie 
organisms. Salt-—water fish are safe from disease germs, but a- few 
may be poisonous or venomous. A point to be stressed: fish spoil 
quickly. They must be cooked and consumcd immediately, or they 
become dangerous. Some kinds’ of fish, although not poisonous, 
have the reputation of bcing so because they become tainted quickly. 


2. Water 


When in the tropics soldiers will feel like drinking much | 
greater quantitics of water. The increase in watcr intake is not 
only desirable, but necessary, When good water is available drink 
it. Under some conditions soldiers will have to learn to do with 
reduced rations of water. ‘An old Marine gunnery sergeant on 
Guadalcanal said: "This 1942 model recruit we are getting can 
drink more water than six old-timers. We have to stress water . 
discipline all the time," It is more true than ever that vater must 
be considered contaminated and unfit for drinking until approved by 
a medical officer or punified, preferably by boiling. Halazone 
tablets arc now considered a standard article in the jungle soldicr's 
kit, to serve as an emergency measure when there is not sufficient 
time or facility for thorough boiling of water. In emergencies 
water from mountain strcams in uninhabited regions may be used. 
Mater can be had from coconuts and fruits. Some types of vines 
when cut yield water for: drinking, ~ 
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to living in tropical regions. . ea 
Shoe 1 and most important is the mosquito. The tropical mosquito. 
v: does not always make so much noise, or drill so deep, as the kind 
_ back home, but he may carry malaria, this war's greatest cause of 
: casualties, or filariasis. These diseases have serious consequences; 
oe they are disabling and may cause death or permanent iujury. Dengue, 
or "breakbone fever", is more temporary in effect. Since the mosquito 
is so wide-spread, st is hard te avoid; but trained, intelligent troops 
_can greatly reduce the risk of disease. N 
. The Number 2 hazard is found in other insects--flies, which 
_earry most gastro-intestinal disease, and ticks and mitgs, which are 
- responsible for other discases and nisich cause much annoyance, Number 3 
hazard is carcless travel; thorns, nettle pricks, grassblade cuts, rock 
bruises, in fact anything that breaks the skin, can “be the beginning of 
3 infection. The Number 4 hazard may be iceches, flukeworms, and other 
parasites. So it is clear that the soldier in. the tropics must be 
_ eternally on guard. The health problom is treated more fubly in lecture 
~ ILI of this series, di ON Oe Aue 


E. Need for Discipline and Training 


. Experiences of the past show that many white men in the tropics 
a) go to seed, lose their nerve, give up trying to fight illness, bad food, 
and Midobok¢: They "rot", -But all this need not, and is not likely to 
happen to any American soldier. Many white men have lived long and 
useful livés in the tropics, having made proper adjustments. They were 
busy, active men. Soldiers will be busy and active. Unusual 
irritability, lack of exercise, moral Lot~down--these will be prevented 

_ in great part by contact with the enemy and vigorous first sergeants, 

| One can live healthily and energetically in the tropics, but the key- 

work is discipline, discipline with knowledge which should be the basts 
of discipline. The. discipline must fit the tropics. 


tj And behind this discipline is training. The men may have heard 
again and again the reasons for not drinking out of clear bubbling streams, 
but they will need to act on the knowledge. Quinine or atabrine must be 
us taken according to instructions. Proper safeguards agéinst mosquitoes 
must be arranged. Proper arrangements for the climination of waste must 
be part of the daily routine behavior of each soldier. You cannot leave 
such things to the sanitary corps when you are.in fox holes in Sumatra, 
ea ames or in neatnee The situation Poppe by a master gunnery 


Peeruits defecated in Palen. iiah: ca ised trouble in Pine dark," 
elie ok ieee ee of language from a-sergeant, but each of us 


The training program for soldiers mus t be started long before: 
_ the men reach tropical climate. The consensus of opinion of commanders 
on Guadalcanal, -+both Marine and ‘Infantry, is that three months of 
_bivouacking, Scouting, jungle marching, maneuvering, are necessary 
before troops can be considered ready for active tropic duty, One 
os Bree any. the Japs could put up so tenacious a resistance on 
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Guadalcanal and New Guinea is thet they had gone through long prelimi- 


nary training; our men lackcd time and opportunity for this experience, 
But’ now our men are getting this ie cam and they are more than a 
match for the enemy. 


TIT. THE NATIVES IN GENERAL 


Many of us still belicve that mative peoples of tropical regions 
arc wild, ‘suspicious, and hostile to white people. This is largcly 
false. First, white people are no new experience to most natives. 
Missionaries, traders, scientists, and more recently Army and ne 
personnel have given natives a fairly clear idea of the white man and 
his weys. Second, a rapidly increasing number of reports from our own 
Air Force personnel mike it clear that natives, far from being hostile, 
can be considered the most important single factor in the safety of 
forced-dowm or marooned military personnel, ‘then you find the natives, 
or when they find you, your big worries are usually over. In preparation 
for either daily operations in the tropics, or emergency survival pro- 
cedures, the greatest emphasis nust be placed on learning the ways of 
the natives, how to approach, how to please, how to communicate, how to 
pay, how to show respect for«them.. 


A. Their Right to Respect. 


We must be prepared, then, to treat the local inhabitants not 
as "natives", but as people. We must try to know what they think, what 
they want, how they are likely to react to us. If in the past they have 
had reasons to mistrust the white man, we.must in our daily relations 
with them strive to overcome their prejudices and build up a bank account 
of good will. ‘Ye know that the Japs have antagonized the natives in 
many areas by arrogance end exploitation. ‘le must take advantage of this 
fact by establishing a clear contrast between Allied and Axis procedures. 
Some of us, to accomplish this, may have to readjust our ideas about | 
other races, 


We cannot of course ever know completely "how't the natives 
think, just as our mental processes must seem strange to them, (Always 
remember, if you think the netives are Queer, that you seem much more 
so to them.) But we can assume that there can be a general’ kind of 
meeting of minds’, They want respect, they want to be treated fairly; 

indeed, they ‘want to »e treated like human beings. They have a highly 
developed sense of dignity and hospitality, and, an important factor, 
they usually have « sense of humor, crude thouz +h it may seem to us. If 
we are not tense, fearful, or arrogant in our dealings with them, they 
are likely to respond with help and guidance. Above all, we must keep 
our word, once a promise or agreement is made, 5 


- Remember this: through generations of time, the mtive populations 
have become well adapted to their surroundings, and consider their way 
of life to be the only good one. They are not "savages." In fact, they 
Can put up a good claim that they have made a better adjustment to "life 
than the "civilized" races have. There is less mental disease among 


_thém, because they are not subjected to the many strains and pressures 


of "civilization", There is no fear of insecurity; when they do have 


- Wars (and war is not universal among the island populations), only minor 
» devastation and death result, itis : Ape 
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The above remarks run the danger of being easy generalizations... 
Over so broad an area as the Pacific Islands and Southeast Asia, there. 
are péoples as varied in appearance and manner of life as exist in the 
temperate zones. On the basis of physical appearance, manner of life, 
ut and language, scientists usually class the peoples of that part of the, 
a world as Polynesians, Melanesians, Micronesians, and Malaysians, Within 
Wee each principal group many subdivisions may be recognized, and it is often 
difficult to place individuals accurately in their racial group. 


But one common word can be stressed for all: unless the soldier 
has particular warning about specific tribes, he can expect assistance 
isnt from natives in time of emergency. They are inclined to be helpful, 
either out of courtesy, or fear, or hope of poward~smore so since the 
bide has turned to the side of the Allies. Some have had sufficient 
comparative experience with Japanese and Americans to have a specific 
preference, Some can be expectéd to sive help to soldiers of either side. 
Very few are expected to act solely for the Japanese; some may refuse 
out of fear to hehkp Americans, if they are too close to Japanese 
installations (although an American flyer forced down within ten miles 
of Jap-held Rekata Bay was gladly escorted to safety by natives). 
Native attitudes are further complicated-by the extent of Japanese 
penetration, Many Japanese colonists were sent to the mandated 
Micronesian islands, such as the Caroline and Palau Islands. There: 
is little recent information available on the attitndes of peoples 
formerly considered friendly. 


It is true that in the Malay peninsula compaign and in Burma 
many of the local people gave aid to the invading Japanese, probably out 
cs of a dislike of the British, and also, fear. Reports seem reliable that » 
a these same mtives would now prefer the Allies to their new "Collaborators" 
in the co—prosperity sphere, and, if troated properly, would help Allied 
soldiers in trouble. . 


IV. POLYNESIA 


Lion This arca (the name means "many islands") contains the castern 

\ ae portion of the Pacific islands. It includes the Society Islands. (the 

a most famous is Tahiti), the Samoan group (the town Pago Pago is on the 

ee island Tutuila) the Line Islands, the Cook Islands, the Tuemotus, the : 

Bia ;, the Marquesas, and, at the meeting point of Polynesia, 

= Melanesia, and Micronesia, the Ellice Islands,New Zealand, far 

i to the south, has as the native population the Maoris, a Polynesian _- 

" * people. The Hawaiian Islands, although north of the smaller islands, 
are considered part of the Polynesian group, although the Polynesian 
inhabitants are by now considerably. outnumbered by mixtures of Japanese, 
Chinese, native Hawaiians, and others. 


A. Development | and Appearance 
ae | The inhabitants of these groups are universally fricndly to 
meover AX. Allied inter.sts, having been for some time in the sphere of Allied 
ie control; the French Society Islands repudiated. Vichy quickly. The 
; Polynesians aré as a group the farthest advanced of all Pacific peoples. 
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They are the most acventureus and ingenious, having navigated farthest 
to reach their final homes. Their exploits in traveling thousands of 
miles in open boats, with families and possessions, are part of a proud 
tradition. Their attitude toward white visitors is to take them at face 
valuc, as equals, and to condemn equally arrogance and servility. They 
are fully acquainted with white ways, and have assimilated many meee 
and American habits, a 


In physical, characteristics, they are thc tallest and probably 
the healthiest of the South Sea islanders. ‘They are fairly lightskinned, 
with a yellowish tinge. Their vyes are large, brown, and straight, 
without the eye-fold on the inner corner which is the distinguishing 
mark of the "yellow" race, Their hair is black and straight or wavy. 
They have a tendency toward sorpulence with increasing age. In general 
their appearance is closest te that of the white race. 


B. Learn from Them 


Soldiers stationed on a Polynesian island shonld take advantage 
of the opportunity of learning as much as they can from the cooperative 
and fricndly natives. There is much of value in the ficlds of fishing 
and hunting, making sheltcrs, using mtive plants for food, that can be: 
more easily picked up from Polynesians than from more backward groups. 
There is always the chance that soldiers will be sent to a more advanced 
base, 


Most of the natives are likely to have an acquaintance with 
either French or English in addition to their own language. Soldiers 
are cncouraged to léarn as much as they can about the “native janguage, 
because, despite the variety in,dialect within the Polynesian tongue, 
there is a good chance that many basic expressions will be understood 
throughout the Polynesian crea. English is understood widely in the 
Cook, Samoan, Tongan, and New Zealand groups, and ‘French in the 

Marquesas, Society group, and Tuamotus. 


C. Details on Polynesian Manner of Living’ 


1. Subsistence: Yams, taro} breadfruit, bananas, and the sago 
palm are important. Fishing mae some hunting. Pig and dog are the 
only domestic animals, 

2. Stimulants: Kava is widely drunk. Betel nut chewing with lime 
is a common practice in the western Polynesian islands; the habit stains 
the teeth a coal black and colors the spit bright red. . 

3. Crafts: Pottery, wood carving, wooden dishes; no metals in 
native crafts; bark cloth; bamboo tools; mats, baskets. Clubs and spears 
are elaborately carved, ‘“Jarfare is surrounded with elaborate religious © 
observances, 

4. Clothi ing: Men wear the loin cloth; women wear knee length 
skirt. Tapa bark cloth is highly decorated, and more widvly ‘used than . 
in other island argfas. Elaborate body and face tattooing, as indication 
of social status, is dying out. Little scarification, 

5. Ornaments: Less common than in other island groups. Wide use 
of fans, 

6. Transportation: Poles carried on shoulders, dugout canoes, 
single and double outrigger canoes, and canoes equipped with sails, 
Multiple canoes with platforms to carry weight, 
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oe Houses: Both dvcilides and re cha ae buildings of wed: with 
Stone rarely used, Stone "maraes" 
or small pyramids bed in religious ceremonies, ; 
=i 10, Rank: Based on descent and seniority of birth. Divisions 
~~ into, sacred! chicfs, ruling chiefs, pricsts, commoners, and slaves. Rank 
has religious sanction, ba sed on ancestor worship. 


\ 


-V. MELANESTA 


This is the theatre of present fighting in the Pacific. The Solomons,, © 
New Guinea, New Britain, New Ireland, New Hebrides, and the hundreds of 
smaller islands, which keep breaking into print as the Australians and 
Americans advance, are inhabited by peoples less socially advanced than 
the Polynesians. The term Melanesia means "black island area", in 
reference to the dark skin of the inhabitants. The skin is not black, 
but rather a chocolate brown. The dggrée of negroid characteristics 
_ differs in various arcas: broad nose, thick lips, curly or woolly hair. 
. There is no uniform physical type. 


* 


Rv ee Now Guinea aes ‘ 


There are three goneral apse in New Guinea: the "true" Melanesians, 
. The first group is. found in 
Pia. area rye eur soldiers are now fighting: north and east castal New 
ees and ie civaee bone The people are evidently eae mixed, joint 


tobi and spe have jokers and less woolly hair, narrower nose, ‘ave lighter 
‘skin, The body might be decorated by tattooing, scarring, or punching 
holes through nose’ and ears for rings and pins. The "Melanesians" are 
in the main “longer-headed than the ease have smaller noses, and are 
paanoty to have less pronounced aise aaa hae | 
| The Papuans ("woolly hair") are likely to have Negro features, but 
here are strains that suggest inmigretion from southern Asia -nd Indic. 
lestern New Guinea, the home of tho. Papucns, lies on the migretion road. 
Hair in this section is shorter thén in the east. The men‘ pierce their 
ostrils and’ cans but scarring the body is usually limited to women. © 


Some hostility ts strangers : is still ake by tne 
inland teiticn « The pygmies are especially shy, as would be expected from’ 
. marginal race hanging on to existence in less desirable land creas, but 
a are usually amenable to a fair and friendly approach. 


“By Important Melanesian Areas sia 
on ear tae eT 3 ‘i 

New Guinea, with its tough Videes. of mountains: and its steaming | 
ae? is well known to us (through the 2 accounts of the Australian— 
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American task force advance across the Owen Stanley range, ‘and the 

slow advance through Gona, Buna, Salamaua and Lae. All these operations 
took place in the Southexstern penirisula, part of the area called Papua 
(notice that the people called Papuans live both in this section, and 

in the west). .The northern and eastern portion of the island is the 
British territory, while the Western half of the island, with its "bird- 
head" peninsula, the Vogelkop, is Dutch. The Japanese have a thin hold 
on the coast, but the main territory is untouched by war, except possibly 
by planes coming down. The natives are likely, then, to be of aid to 
soldiers who come among them, without fear of Jap reprisal. 
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Rabaul, the main Japanese shipping and bombing base, and the main 
target of Army Air Force heavy bombers, is.a town on the northeast corner 
of New Britain, a long island east of British New Guinea, in the Bismarck 
Archipelago. We shall hear more of this island, and its natives, as 
operations increase with the approach of Altied . soldiers up the New: Guinea 
coast and through the Solomons. : 


New Caledonia is a way-station for personnel in the Southwestern. 
Pacific theatre, and was the jumping-off place for our attack on Guadal-- 
canal, being equally south of the Solomons and east of Australia. The. 
native population, completely accustomed to outside influence, had been 
before the war reduced to less than half of the total ssrsgdsapthed eco who. 
include whites, Japanese, and i cacdibeoas ain 


The Solomons, including Ghaia ade New Georgia, Choisenl, and 
Bongainville, have a climate that is not considered healthful for 
Kuropeans. Humidity and heat are excessive, and malaria is everywhere, 
as our men have found out. Dysentery is also common, The natives are 
Melanesians, much intermixed. On Bougainville, the northernmost of the 
group, they are very black, The coastal natives are inclined to be 7 
friendly to our side, and have proved their dislike of the Japanese. 
Until recently cannibalism was common in the islands, and may still 
exist on a small scale, along with head-hunting. Pidgin English is w 
widely understood. . 


C. Details on Manner of Living 


1. Subsistence: Much like Polynesians. ‘ 
2. Stimulants: Kava and betel nut, 
3, Crafts: Pottery, woodcarving. Wooden dishes, drums, Twirling stick 
to produce fire. No metals. Bark cloth. Bamboo tools. Mats, baskets. 
4. Clothing: Men wear Loin cloth; women wear knee-length skirt. 
Tattooing and scarification,. 
5. Ornaments: Shell, bonc, teeth pendants. Elaborate combs and other 
hair ornaments. 
. 6, Weapons: Clubs, spears, bows and arrows, slings. 
. %. Transportation; Poles carried on shoulders, dugout-canoes, single and 
double outrigger canoes, "Lakatoi" canoe—four or more dugouts lashed 
together and platform placed on top.. Will carry tons of weight. 
oP Religion: "Mana," a mystical force which is source of all power, 
Belief in friendly end hostile spirits. 
9. Government: No tribal chief but control in each village is in hands 
of @ local chief and old men. 
10. Houses: Rectangular end circular thatch houses. Some tree houses, 
sacred houses and communal houses over 400 feet long. 
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Nyce oe aes, hanes Ge pian ‘the Melee” is: Sly ie by 5 5 miles, 
Dupbid: received the benefits of Japanese guidance since 1920, the . 
inception of the League mandate. They are scattered over a wide area 
north of the Melanesian string. Japan jealously kept other nations 
from contact with these islands, From west to East are the Palau 
Pe gluster, the Caroline string, and the Marshall group. Southeast of 
the Marshalls, and near the imaginary juncture of Melanesia, Polynesia, 
and Micronesia, are the Gilbert Islands, formerly owned by Britain, but 
since taken by the Japs. Our task FOrESE and scanesreal have attacked 
_ Tarawa and Makin in this group. 
< We can be sure that the Japanese have extensive naval, air, and 
- military bases in these islands. Truk, in the Carolines, is supposed 
MEO be the strongest naval base in the Pacific outside of Pearl Harbor. 
It‘is really a cluster of small islends huddled within a barrier reef 
about 40 miles in diameter, Yap, about a thousand miles west of Truk, 
_ is a base of the San Francisco-Shanghai cable, which has a branch from 
- Yap to the Netherland Indies... Ponape, 400 miles east of Truk, is the 
“largest island in the mandate. Unlike most of the islands, at is 
rugged and mountainous. On its north side there is a cluster of small 
. islands affording anchorage to the Jap fleet. Guam, east of the 
“ ‘Philippines and south of Tokyo, was under U. S- mandate before its 


# Most of the islands are low, of coral givuctire, vend very small, 
Many are uninhabited., The people are Micronesian hybrids, with 
Melanesian mixture, especially in the west, as in Palau. They are 

, good agriculturists, canoc-builders, and ya eaboes Throughout the 

‘islands the natives have in the past been friendly. But we cannot 
know what effect the Japanese may have had on them. Further, we can 
assume that the number of Japs themselves in the islands has’ greatly 
| : the process started before the war. Pidgin English is 
‘understood in the Carolines, Gilberts, and Marshalls. The survival 
- procedures outlined in another lecture will apply to these islands, 
~ except, of course, the advice to throw oneself into the hands of the 


te; “VIL. MALAYSIA 
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hin ays te ato from the Malay peninsula to the borders of New 
Guinea and from tho southern coasts of Sumatra ‘and abn to the northern 
part of Formosa. It includes the following: 
a Malay peninsula Borage: 

_ Andaman Islands Philippines 

. Sumatra, Java, Bali, Sumbawa Formosa and smaller adjacent islands 

- and Timor 

‘The sOmmeenin tag 


“The physiog graphy io largely volcanic. In late glacial times the 
area was connected ta the Asiatic mainland by a serics of land bridges . 
“which allowed for the becaragttets of plants, animals and man. The climate 
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is tropical, SAA AS is luxuriant, and sane Valcts averages more 
than 100 inches, as ne ot with 38 at Key = Florida, and Ao in New 
York City. / 


Malaysia was the theatre of the first Japanese campaigns and tecay 
the Japs are in more or less firm control of the entire area. Although 
the natives of the islands are likely to be friendly there is constant 
danger of encountering enemy sdldiers. 


A. Malaysian Types 


The population of the region consists of various groups of 
Malays, Indonesians, and Negrites. The tlay is the most recent immi-— 
grant to the islands and is by far the most mumerous, most advanced, 
and most widespread. Typical. Malay peoples are the Sakai of the Malay 
Peninsula, the Batak and Menang Kabau of Sumatra, Bontoc, Igorot and 
Tinguan of the Philippines, and the Filipino. In physical appearance 
the Malay is short, of slight build, round headed, with straight black 
hair and vel low-brow skin, 


The Indonesian, or Proto-Malay type, is Abana in every part of 
the archipelago thoroughly fused with the typical Malay. Typical peoples 
are the Jakun of the Malay Peninsula and the Dyak of Borneo. Features 
like long heads, wavy and curly hair, stocky body build, broader noses, 
and darker skin help to distinguish them from the Malay, but this must 
not be interpreted to mean that there are any true "Indonesian" tribes. 


\ The Negrito, the earliest immigrant to the islands, is widely 
distributed but is the least numerous of the physical types. They are 
characterized by very short stature, an average of only 4 ft. 10 in. — 
for adult men. Pressure from the more numerous Malay have-driven them 
into the interior regions of the Andaman Islands, Malay Peninsula and 
the Philippines. Typical Negrito people are the Semang of the Malay 
Peninsula, the Andaman Islanders, and the Negrito of the Philippines. 
They live in scattered bands usually in the forested mountains and in 
their living make use of many items borrowed from the surrounding Malay. 
Their mode of life is exceedingly primitive and Mey. are antagonistic 
to outsiders, 


B. Details on Malaysian Manner of Living 


The modesof living, customs, mannerisms and habits, differ from 
island to island and:no general pattern of life can be said to-hold for 
the entire area. - Upon an underlying Malaysian core there have been 
pyramided items borrowed from a multitude of sources, including India, 
and China, with influences from Mohammedanism, Spanish-Catholic, Dutch, 
British and American policies, and Japanese migration and policy. 
Customs and habits most widespread among the Malay, the people the . 
American soldier is most likely to meet with, are as follows: 


1. Cultivation of rice. This is the staple food, Look for rice terraces, 


2. Houses are of thatch, gabled and raised from ground. Houses built in 
trees are common. Long houses prominent, 
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permit the making of highly tempered axes and knives. ayy, 

Typical weapons are the kris, iron-—pointed spear and blow-gun. 

Vestiges of headhunting are found on some of the islands; it is, 
combined with ceremonial cannibalism, in which pars of the 
-enemy's' body are eaten, to gain his power, 

Religion consists of a cult of ancestral spirits. People talk 
to spirits through mediums, spirit houses are built, and many 
ceremonies are connected with the mediums. 

Government is for the most part local. Hach village selects one 
of its old men to act as ne head: ipsese ne: has little actual power. 
Custom is the law. 


Melay is the common Gioles e of most of the islands. It is an easy 
language, and a minimum vocabulary should be learned by every soldicr 
stationed in the areca. In ordinary times most natives preferred Dutch 

money; the soldier should also remember that they are particularly fond 
of cotton cloth, combs and wrist ornaments. \ 
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“VIII. AUSTRALIA 


ie The island-continent is off the beaten path of migration, and as 
a result there is less mixture in the native population. The character- 
istics of the Australian bushman are coarse features, heavy brows, well 
‘developed beards with straight or wavy hair. Only in northern Australia, 
around Port Darwin, are natives likely to be met by American soldiers’ 
Er eat any numbers. Pictures in Yank have shown air crews hobnobbing with 
_ the bushmen. The natives are friendly, and under the control of local 
authorities, 3 . 
Tale ‘The bushman's life is.simple, with few material possessions, but 
or be: has a complex religious and social life. Happiness and contentment 
are measured in terms of family life and religious observances, rather 
than in material things. The number of natives is small, and they are 
scattered over immense areas in arid central Australia. They eat what 
the soil has to offer of roots, berries, plants, insects, animal and bird 
life. Vegetution and animal life are scanty; this necessitates constant 
“moving . about. Little or no clothing is worn. The only domesticated 
animal is the dingo, a kind of wild dog. Crude windbreaks, rather than 
_ houses, are used as shelter against rain, wind, and cold. Tools and 
- implements are mainly of stone; and the only weapons are the boomerang 
“and a crude spear. Baskets are used, but there are no metal or clay 
fo: y 


An important thing to remember about the Australian bushman is his 


an knowledge of animals; plants, sources or water, and the lay 
qs the land in which he lives. He is likely to be the safest guide in 
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IX. HOY TO DEAL WITH NATIVES EY hs SENSE ESOS w 


‘You have been hearing repeated sermons on the need to treat the 
natives right. Your question in return anght be, "But exactly how is 
this managed? How can we imow what they expect?" 


A, Attitude of Curiosity 


First and most important is the mtter of attitude. If you are 
stationed anywhere in the Pacific area, you are likely to have some 
contact with local populations. You must try to find out what their c 
customs are, what their general feeling towards things is. Don't be 
Like the New York boy who decided Chicago was a hick town because it 
didn't have a subway. He judged everything by his own narrow standard, 
Some day your life may depend on the proper approach to natives. It . 
would be wise to start learning about them as soon as possible. 

As soon as you reach your station,’ start learning. First, Learn 
a fev of the spoken words and phrases of the local tribe. It may be 
akin to the tongue spoken in another area, where you might need help; 
it is a way of showing respect to the peonle, and they will respond; 
it will give you a key to how the people thinkp it is a step toward 
learning other things, 


Then, take little escorted trips over the country. Have a native 
give you names of various plants and trees, Visit. the gardens and culti- 
vated patches, so that you can recognize food plants, and ask for them 
by name. Learn some of the characteristics of the local forest from the 
natives: other jungle may not be similar, but there is a good chance that 
what you know about one area can be applied elsewhere. Do not forget to 
pay your guide. Learn, locally, the current established rate of payment, 


B, Making Contact 


If you ever have to ask help from the natives, you must get yourself 
into the frame of mind that shows neither fear, nor superiority. Ask for 
help the way you would ask an independent garage owner for help with your 
tire--as if it were a cooperative venture you are to work out together, 
even though he wi LL do the major part of the work, | 


Do not torce physical contact upon the. natives. they do not like 
to be pushed around any more than you do. If they offer a handshake, 
good: but do not take the liberty of patting them condescendingly on head 
or shoulder. The best thing is a cordial smile,.a welcoming gesture of 
the hand. You must not be reserved and subtle in your gestures, Communi- 
cation is the important thing. One pilot got hiding natives to converse 
with him by holding out, a large branch, breaking it in two, and placing 


it on the ground. -There is no established way of making contact, however. | 


Once natives tried to find the allegiance of a pilot who asked for help. 
They showed him ae Japanese flag; he held his nose and motioned it away, 
They showed him a picture of Churchill; he smiled, but shook his head. 
They showed him a picture of Roosevelt; he smiled vigorously and motioned 
to himself. They were delighted. Of course, not all natives are likely 
to have such stage props. But is would be a good idea to carry a smill 
American flag along on missions. 


Fae yy cps i rf A ay cae nan es ; 
: some areas the “peo ple are reubeiptently acquainted ith White 
“peo people to be able to aitferenvines. betwoon national currencies, Hard 
‘money is generally more valued than paper money—as one would expect. 
o Some natives will even atcept a note, or chit, from an airman they help, 
* expecting the note to be honored when they run into an American camp. 
But most would prefer to be paid in their own medium of exchange. In 
New Guinea, especially inland, a sea~-shel] called the cowrie is valued, 


Acceptance of these shells is surprisingly wide-spread. Their value 
_ increases with the distance from the coast. It would be good to collect 


ee a number of them, and tuck them away in a pocket of the flying suit. 
‘They are flattish, oval, usually white and glossy, but certain orange. 
species are highly prized, in the Fijis, for example, Another valuable 
commodity is salt. Carry a couple of ounces in a waterproof lero tea ia 
Eos both for your own use and as a gift for natives. 


The usefulness of a sharp cutting sunface is apparent. There 
_ seems to be universal appreciation of the gift of a razorblade, the 
shinier the better. Soldiers are advised to have some blades along with 
them at all times—in a moisture proof packet, of course. One should 
“never take any fruit or vegetables from a cultivated patch--if you have 
to--without leaving some payment. A blade left ina conspicuous spot is 
advised by apoet atta of jungle operations. 


Of course, knives, deggers, and other metal will be appreciated. 
For primitive peoples still in a stone age culture, #s monv tribes are 
in the New Guinea hinterland, metal is wonderful. Orfe of the few 
_ dangerous tribes in New Guinea, the Kukukuku, are supposed to have killed 
_ prospectors, taken their shovels, and in some way managed by cut these 
alee narrow strips for knives. 
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oer natives value shiny tin cans. One can understand how these 
Do not throw out cb see Coven C tins. 


One officer found his way into the approval of natives by offering 
then his collar insignia of bar and wings. Jewelry seems to have a natural 
— attraction for most people; and recently a magazine carried a full-page 


picture of a pile of cheap jewelry, G. I., for use in dealing with Pacific 
a na “cco There is no ot to know ahead of seaaie Apia ts might meet the fancy 


ae But the important thing is to consider the ways of the natives 
and adapt yourself to them. If they want to take their time about doing 
a job; ‘if they travel more slowly than you ‘would like; if they laugh at 
‘something you do. not think funny--there is little you can do about it. 
You can indicate impatience, and that might hustle them along; but swear- 
ie worst of all, physical Saha might be dangerous. And Heicienmita 


‘power ake: a Sipehscr atte, The abLLVes have: an eet 
personal and group pride, and think well of themselves. and their — 
way of living. A Polynesian can trace his ancestry back for. 600 RS, 
years and more, and could with justice scorn our DAR'S, FFV'S ESS 
Mayflower descendants, Eh 
2. DON'T consider the native "funny." You seem a good deal fonnior | 
4g to him, but he my be too polite to show it. | 
3. DON'T be aloof and superior, but on the other hand don't try 
| to get too intimate. Most natives have an intense personal oie 
and “maintain reserve. Do not slap people on the pack. see 
4. DON'T ever laugh at the natives; laugh with them at the mistakes — 
you make, ‘ 
= 5. DON'T be loud-mouthed and noisy; that is s bad manners anywhere, 
a 6. DON'T intrude on dances, rituals, or other ceremonies unless 
4 you are invited. 
7. DON'T intrude in temples or sacred areas. iA: Sea 
8. DON'T take sides in native sate ahi: or show favoritism to. one 
3 group over another. 
Y 9. DON'T be destructive of plants, animals, or any abhor property. 
i They belong either to a person or to the community. — Pyle 
a 10. DON'T make advances to the native women. They may not wear 
. much clothing, but they have a code of modesty at least as rigid 
q ag that of the girls back home; and they belong to someone else. 
11. DON'T appear afraid or suspicious, even if you believe there 
Ne is good reason to be, Be polite and dignified, and smile, 


a 1. Take it easy; go slow in your relations wahte natives. * You can 
tell from their reactions whether you have made 1 mistake, . 
2. Learn the rules of etiquette for greetings and table manners. 
~. Natives may eat with their hands, but they have codes and ceremonies — 7 
just the same, . ‘gaa 
. 3. Keep your word if you make a@ promise. | ee 
o lea. Pay for things and services you use, either ee aeney or with 
presents. | 7 
z 5. Remember that you eprces as curious to the oiiies as Sakae 
Bs to you. They are interested in knowing what things are like where 
| you come from. Show them pictures and illustrated magazines of 
= -Jife in America, . Hae pee 
a 6, Show respect and politeness to all natives , and especially toi 


chiefs, old people, and ne * eta sah 
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"| Part.I--PERSONAL CARE 


I.: ~ MRAINING -aND PERSONAL EFFICIENCY’. 


‘The Japanese Lal ond for months on Hainan Island back in 1912 for 
their attack on swialaya, Sumatra, Java, New Guinea, and the other tropical 
areas they swallowed so quickly, They practiced ' camping, living, bivouack- 
ing, marching, infiltrating. They rehearsed landing ‘operations over ‘and 


over, Those ien who proved unequal to jungle work were weeded out, No one 


can deny that this training was effective, it was so efféctive thet our 

own leaders realized the Japanese could not be’ pushed back ‘ard routed out 

if our own soldiers were not just as well trained and hardened ‘to "the tough- 
est fighting in the world". Schools and training camps were set ‘up behind 
the lines in India, Burma, New Guinea and other islands, and proof that our 
men. are responding magnificently to their schooling appears in the battle 


reports every day,. Our men are now beating the Japanese at their own game, 


: A. Importance of Individual Health 


All ‘this. personal ‘and ‘tactical training is also’ sateen a main- 
tenance training. The Japanese based their training on a correct principle: 
tropical operation depends not primarily on equipment, not even primarily 
on personal courage ; but on physical preparedness, and personal’ maintenance. 
If the men are in condition, the machines will be in condition. If the men 
are ill and weary; if they have diarrhea and malaria and leech sores and 
fungus parasites, they cannot take care of the machines; -and:they -cannot 


fight Jungte warfare, either on the ground or from the air. 


‘Le Physical Pee Hee 


' The initiation of a militery plan may depend on how many men are 
effective" for active operations; the number of men may aes on the cor- 
rect use of a Hepa nets or atabrine or water vurifier. 


The Japanese Knew that the danger of mechanical breakdown lay not 
primarily in natural factors, such as engine starting temperatures, as in 
the arctic, or, abrasion and short dite. of vital” parts, as in the desert. 
They knew:that weapon. and airplane ‘jagintenance depend on’ ‘maintenance of 
health and spirit, 
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Not that the tropics, apart from the problem of personal health, 
are a pilot's or.a crew chief's paradise. . There is the problem of humidity) 
which penetrates and rots; corrodes metal. equipment; makes fields and land- 
ing strips difficult to keep drained;-creates bogs and slippery, treacher- 
ous surfaces; and encourages the. “jungle to grow back at appalling speed, 
Troops have to dry and oil every part of their weapons every day. Line crews) 
have to be alert for rust and rot. Radio operators have to worry about bat- 
teries, semi-enclosed connections, and all the parts that can be harmed by 
moisture, fungus growths, and insects, This will be discussed later. 


Zs entes. Headta 


The ‘paeka ibiibdae is of thal: struggle odidadii, Actaniariaeen: in men; 
and in the implements of daily living. This picture includes not only de- 
tails of physical health,.and care of equipment, It involves also a psy- 


- chological preparation for the peculiar nature of jungle war: small units 


stalking each other; narrow trails; ambush; night attacks; surprise and 
sudden death, The British fought bravely on the agonizing retreat down 
the Llialayan peninsula--when they could fight. But they just did not know 
the tricks; they. stumbled backward blindly, not quite demoralized, but 


many of our men.on Guadalcanal broke dewn under the night attacks, inter- 


ruption of sleep, bad sanitation, and illness; many developed.."combat. 
neurosis".: They were fine lads, but they. woe not prepared for what they 


-had to face. wore recently the picture is completely different; our men 
' and the australians have been infiltrating. masterfully behind Japanese 


positions, .and.:are pushing the Japanese back in the tense jungle eres: 
dee bie od ‘both. a dnp and tactical, has ishaivencunties 


Does. all. this apply to Air Force baeeaecoueid: air crews,. ground 


‘> erews?:. Yes, In. the.jungle, everyone fights, not. aerely with planes, but 


with rifles and pistols and tommy guns. Even in those parts of the tropic® 
which are not jungle, and behind the.lines, there is still the need for 


unprepared to meet the Japanese in the new tactics, It is no secret that : 
rigorous health precautions. How mach each man will be responsible for ] 


'depends.on. the station; “ third echelon personnel will. not normally have 
Be it the supply and the purity. of their. food.and water, but may 


a 


‘still have to keep alert for:fly and mosquito infection. : In a front. line 
combat oa cach man ben have grey oe eho eentanae ipsheedatag 


The problem is: + can the iar nalts bd made to work < efficient] 
under tropical conditions and the conditions of modern warfare? Certain 
simple rules must be followed with the same regularity and meet ued ease 
with which one puts on pants and necktie in Civilian life. (1) We must 
protect ourselves against malarial mosquitoes. (2) We must not deinh bad 
water. (3) We must care for insect bites and skin wounds. 


i, RULES AND PRECAL ‘sec: Nala lee a. pee te = 


Other more general warnings are:. (1). We must eat properly, or the 
best we can; (2) we must try to rest adequately; (3) we must stay clean 
and obey strictly all sanitary rules;:(4).we:must avoid undue fear and 
worry; (5) we must keep in mind the objective, and maintain an enthusiasm 
for the job; (6) we must have and use breaks and longer periods of. 
relaxation. 
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These cautions bring in the important matter of personal equipment: 
(1) We mst use mosquito netting; (2) we must know what to use to purify 
water; (3) we must have and use the right clothing. This must not be left 
to officers and non-cons, any more than you would leave to them your deci- 
sions when to urinate, Mosquitoes and clothing are your own personal 
affair. It is your life which is at stake, and also the lives of the men 
in your unit. If you become ill you are useless, and other men have to 
protect and wait upon you. 


This preparedness and training is closely related to survival in an 
emergency--in case you are lost during a march, or after a force-down or 
bail-out, These matters will be discussed more fully in the next lecture, 
but you must realize now that you save yourself in an emergency by the 
training you have every day, until tne acquired skilis are needed, If 
you know how to avoid being bitten in camp or on maneuvers you will do 
pretty well in the wild alone, 


Til. THREE PROBLEMS 


A. Avoiding liosquito-Borne Diseases 


Why mosquito netting? Kear Admiral Ross McIntire, Chief of the : 
Bureau of Medicine and Surgery, and other authorities say malaria is the 
most serious medical problem of the war; in fact, the No. 1 source of 
casualties. Wherever the Navy or liarine Corps lands, there are CB units 
assigned the task of mosquito-proofing the area, if the task is at all 
possible. They help choose sites for the camp, they disinfect or oil up 
patches of still water, they enforce mosquito discipline, The best sites 
are on high and epen ground, at least one-half mile, if possible, from water, 
with the wind toward the water, to discourage flight of mosquitoes to the — 
camp. wosquitoes can breed and live at least a mile above sea-level, if 
water is available, so troops away from the lowlands should not think they 
are free from danger, Also, different kinds of mosquitoes breed differently 
--some in fresh, some in brackish, some in still, some in moving water, 


1. Protection by Cover 


Men should try to get under cover--behind screening-=-by nightfall. 
The main flight of the anopheles mosquito is from shortly after sundown to 
about three or four hours later; also about sunrise. They may also attack 
by day inside houses and in the dim, thick forest, If we are required to 
walk in the open after dark, especially during this period, we should be sure 
to cover up with headnet, long sleeves and trousers, and gloves. Marines who 
fought on Guadalcanal believe thet flannel gloves for protection against 
insects while sleeping would have been useful equipment. Gloves are now G,I. 


Native habitations may be curious, and soldiers may desire to 
show their friendliness toward the people by visiting them, but this may be 
fatal. Stcy away from native huts at night, especially during early evening. 
Anopheles mosquitoes are not malaria carriers until they have bitten an in- — 
fected human being--and most native peoples are pretty sure to carry the in- 
fection. Therefore the proportion of disease-carrying mosquitoes is likely 
to be highest within a settlement and for a radius of a mile around. Other 
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kinds of mosquitoes carry ‘iseases, too. Tre culex mosquito, related to 
the kind we encounter at nome, whe.» it usually does no more damage una @ 
buzz and a bump, can cause a painful end unpleasant disease, filar.asis. 
Its bite injects larvae of minute worms. which cause a svelling of «he sci’ 
tum and legs, or block circulation in otier parts o2 the cody. The aedes 
mosquito can cause dengue (breakbone) fever, or yellow fever. So you have 
to beware of more than the sifail malarial iosquito, c> anopncles, which 
bites you from a slanting position. Avoid them all. i411 th-m all. They 
are more dangerous than Nips, 


Use mosquito spray, or an insecticide bomb, generously in any 
shelter. That includes a siit trench; also svrzy the inside of airplanes, 
both to prevent infection and to prevent transfer of disease-beering 
inosquitoes to other areas. 


Be sure that your sleeping net or heed net doss not touch your 
skin. Where the net hugs, so can a mosquito. Tuck the net well in under 
your roll or blanket. If you have no protectior., stay near’-a smoke fire. 


There are new mesquito-repellent lctions issued to troops. The 
should be used in the quantity and at the times directed; But they are ont 
pertial measures, and cannot be depended on to prevent all bites. Do not 
depend cn any fancied aversion you-shink mosquitoes have towarc your skins . 
Tropical, mosquitoes are much less particular then the Jersey brecd. 


Qo mobleis 

Quinine and atabrine tablets do not prevent melerial $nPections 
but they mey reduce the effect, and keep dormant the symptoms for a number 
of cays, and aliow men to carry on their mission adequately without time 
out for chills and fevcr. A flyer took his atabrine teblets regularly whit? 
being carried back to catiyp with a wounded leg, sustained while bailing out 
of a burning plane, “fhe full effects*of malaria hit him three weeks laters 
when he was under expert medical care. If malzcria had been added to his 
other disabilitics while maiing his way back, he would probably not have 
bocen alive more than a week. A lieutcnant colonel of Marines declared, Me 
cid not start taking quiiine and atabrine soon cnough wien we hit CGuadaica” 
we are paying for this now." These medicines arc indispensable. 


B,. Drinltng Water, Pood and Dise 


w 
et ee ee sem 


Artesian well water from below rock strata is safe until delivery to the 
surface, unless the well 1s contaminated. But water from streams, water 
from shellow wells, water taken anywhere near native houses should be con- 
sidered dangcrous, ihe streua nay be fast-flowing and clesr: but it may 
still abound in flukes and other parasite worms, or germs carried down frat 
an upstream native village. water found anywhere near where natives live 
is likely to be polluted. they have few ideas of Sanitation, and even if 
it were explained, it would take time for so new a sct of principles to si? 


f 
hain water directly caught in clean conteiners is likely tc be — 
in. For one thing, thcir immunity is greater to local. dissuses then tiat 


a 


cf white men; if they co become ill, it is likely to be less seriously tha! 
if we were to contract tic discase. Those individusis who might have bee 


¥ 
highly susceptible to intcetinal. discase have been killed off long since} 
they were the "unfit"--tne "Tit" have survived, 


Poll 4hcv.. } a 


The simplest, treatment for pes is s boiling. “About Foe, minutes 

' is.a safe length of time for boiling at sea level,... In. the: field there may 
not be enough time to boil water properly’. in this. event halazone. tablets 
“can be expected to take care of about nine-tenths of possibly. dangerous 
organisis in water. If the’ solution of a single tablet per quart does not 
cause the water to smell and taste slightly of chlorine,.after standing 
30 minutes, another tablet is needed. The tablets do not ‘kill the eggs and 
larvae. of round worms and flukes; therefore the water must be carefully 
filtered before purification, _ In a pinch,. a ‘drop or.. two- of iodine,may be 
used to purify water , but. you need not be told that iodine. water Tere 
much gettahg used to. . = te / 


‘ Dysentery, typhoid, para-typhoid, “and theta germs all. come, from 
the intéstineés of some person who has had the disease, and spread. by. the 
‘careless ‘disposal of .body waste. Heavy rain washes. contaminated. soil into 
‘streams, which are used. ioE drinking, and, the ‘disease spreads, 


-Vaecination’ ‘éannot, be depended ¢ on, ‘to protect fully ‘against. large 
numbers of typhoid, para-typhoid and cholera germs. Water and food precau- 
tions are the absolute requirement to protect against these diseases, Avoid 
unsterilized water, raw ener. such “as” salad’ greens, radishes, etc. 


SS Sone Flies breed in filth and garbage, and spread. germs wherever. they 

walk. It has’ been Peers in hundreds. of arly Caups:.. dysentery goes down 
when screens gO Up. Screen me Ss halls, Ayemhong latrines, . and. keep. food 
‘covered, chs gfe : Stadt 


we” Avoiding and and icitntnidng other I ace" oka and. Pests ace 


‘The greatest. anhoyance. ‘and, “next to malaria, the ‘most serious danger 


rs in the tropics.is the attack of ‘insects or ,other small organisms, .. The body 


surface should be éxamined | periodically, at least once. a day, for. various 
kinds. of . creatures, , Avoid anfection from bites, cuts, and scratches ‘by 


ae and proper “action. 


‘Le ‘Ticks ga fou 


ae 
s 


Ticks can transmit relapsing fever and typhus, .and can cause 
skin infection even if they are not germ carriers, The séveral kinds of 
ticks alt suck blood by burrowing the head. into the skin. They may be 
present in the clothing for hours before they. attach themselves to.the skin, 
. During this time they are very annoying as, they - crawl over the skin; thenee 

the need for frequent inspection, Ae. they have caught hold of the skin, 
they should not. be ‘Squashed,. A covering of saliva or iodine, or a lit 
} cigarette, held near, without touching them, may cause them to lct go, and 
‘then they can be gently lifted off, Iodine or alcohol will prevent. skin 
infection from the bite. If removed early aftér attachment, the head does 
“not become deeply imbedded, A tick, once “infected by sane the blood of 
a diseased person, can carry SeTapding fever throughout its life. 


~" 9. Other Insects 


Sand flies, fleas, ‘and-lice’can cause various diseases, including 
several kinds of fever and plague. Do not rub or scratch a bite; this cither 


es) Teer et 
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ous feces of the insect into the skin. To reduce danger of infection from | 
scratching during” sleep, keep’ nails trimmed. arid: clean, The general rules 
are: (1) Do not’ scratch! (2) Swab with aicolol’or‘iodiné. (3) Stay away 


irritates the skin, causing a slow-healing sore, or actually rubs the poison} 


from native huts and’ shops ," and pets and’ cattle owned’ by‘natives, (4) If 
possible, Loéate. canip away” Prom ita there are nunibers es animals. 


os 


3. Leeches ~~ 


Léeéches are “another possibility. They? have a way: of: is 
through. small. openings’ in the ‘clothing--rips, “buttonholés, : fly: openings-- 
and attaching theusélvds to the body’ without being noticed . They cause no 
pain while attaching their suckers and drawing blood, but ‘exude an ‘enzyme 
which prevents blood from clotting, so it flows freely. Again, do not pull 
them off: their sucking apparatus will take bits of skin dlong, and leave 
an opening, for probable infection. A ‘drop of iodine; a pinch of salt, to- 
bacco juice, a lit cigarette, or a hot stone“will make’ them let ‘go. | Apply 
iodine ‘or another antiseptic, and- do’ not scratth., Cover with a‘band-aid. 
whenever you have brushed past a wet tree or bush, take a a quick glance over 
your clothing or make inspe¢tions' during breaks. . ag, 


4. Flukeworm Parasites 


Quiet Jungle pools wili look inviting after a sweaty march, but 
do not. take a dip in fresh water which has not been ‘inspected, or about 
_which you have no general instructions. Thi probability is ‘that the water 
is harmless for bathing, but wait for the word of’the medical “officer, 
Round worms and flukes, tiny, almost invisible parasites, have a way of 
finding body cavitics and making themselves at home, They may produce 
either urinary or intestinal’ -schistosomiasis,. 2180: cdlhed bélharziasis. 
Young forms of these flukes can enter the body through the unbroken skin, 
as well as in contaminated | drinking water. Vater along the*East and South 
Asiatic’ coast,’ “in. ‘Southwést Pacific and West “Indies isla ands ; ‘contains organ” 
. isms of these parasiti¢é typess They are -harbored ‘during one stage: of their 
life cycle by certain’ species'of fresh water: ‘shails, ™ When’ thé flukes leave 
the snail, they die in forty-eight hours if*they do not'find another host. 
Therefore, water can be used for bathing if it has een. set aside in a 
clean container for a couple of days. 5 ti 


~~ 


we} F ungus | 


A special affliction for the BAe dan and lazy, ay though he 

restricted to them, is fungus, a plant growth that attacks and’ thrives on 
_ the skin. ‘Dhobie" Ss itch’ (or trichosporosis) gets in your hair;- athlete's 
foot in the tropics is like nothing’ you ever: got playing: ternke, The body | 
imust be kept as clean and as dry as possible. If there is not enough clean 
water available for a complete, bath, at least those perts where. sweating 
occurs-~armpits,, groin, arid. fect--must: ‘pe washed with soup and’ water, 
rinsed, ‘and carefully dried, © Foot-=powder, ‘ drying agent, is helpful. 
aig soldi ers, consider it indispensable. ° Socks should be ch&hged’-and . 

vashed as often ‘is possible; arid ut least every day. ‘Light wool ‘socks havé | 
sexe found best for use in hot climates. Cotten socks have caused infectio?’ 
It is helpful to add to the water beth the right: length of sun-bathing, 
followed by a rubdown with a clean cloth, 
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D. itedical Kit 


The coritents of one's personal medical kit become important when 
viewed im connection with the above mentioned possibilities. Of course, 
in an existence centered around a stable camp, where there is not likely 
to be much moving off on one's own, the central dispensary will be the 
station for some of this material. ~But it is wise for ‘every soldier to 
know the use of the following ordinary components of the individual 
tropical medical kit, as listed in the Basic Field Manual, Fi 31-203 a 
jungle food bag, rubber-Lined: athlete's foot solution; fon; water purification 
tablets; 2 tincture of iodine; sulfadiazine; atabrine; first-aid packet; 
adhesive tape; insect repellent; salt tablets; aspirin; adhesive gauze band- 
age; foot powder; all in a waterproof duck roll. Notice, these items are 
not considered only as part of an emergency kit, They may be necessary for 
so short and so ordinary an operation as an easy day's march away from camp. 


IV. HEAT AND ACCLIMATIZATION 


The body has the never-ending job of keeping its temperature dewn, 


‘Evaporation of sweat is the most important means of gctting rid of excess 


heat. Humid air, therefore, already containing a great deal of water, 


' slows down evaporation of sweat, causing discomfort. 


Men must get used to being warm, with little relief, "“Acclimatization" 
is the process of getting used to working and sleeping under new climatic 
conditions. This should be done gradually: men must rest more than ordi- 
narily, and drink more water at first, Later the body can adjust to a nor- 
mal working and resting schedule, The process may take from a week to a 
month, depending on the individual. 


Heat accumulation can result in mere loss of efficiency or alertness, 
or, if the disturbance of the balance between neat production and heat loss 
is sudden, as the effect of working in hot sun, the result may be heat 
stroke, In this case the body must be cooled quickly, with cold water, 
wet clotning, ice, and fanning. 


Heat cramps and heat exhaustion both result from another cause, the 
lack of enough salt in the body, Sweating removes salt from the body; the 
sait must be replaced, If not cnough salt is taken in food or in water, 
the body may experience sharp pains, or worse, a condition resembling shock-- 
chills, cold sweat, fainting. The treatment is the giving of salt in water. 


Some rules on protection against the heat: 


a. Keep in the shade as much as possible, and protect the head from 
hot sune 

b,. Try to find a breeze; at lcast wear loose clothing. 

c. Do heavy work smoothly, avoiding sudden strain, 

dad. Drink as much water as possible, to induce sweating in great heat. 

e, Take extra salt; it 1s better in food or water than in tablet 
form, which is hard for some men to take, 

£,. Get as much rest as possible, 

ge Regular exercise keeps the body toned un. 
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What to weer in tac tropics? A discussic. of whet to wear, and when, 
must be governed by. she facts on protection ageinst disease, minor scratches 
and bruises, ete, tt is iaaportant to have clething eveilable which io 
help guard against: insects, and in#uries, besides: being confortable. 
have seen many’ pictures of. our boys in the Solowonsand New Guinea “id co 
to the waist and: finely tanned. but we must nctice that these are daylight 
pictures andthe boys were at rest, soaking u» sunshine. They were in a 
clearing, éither on an airfield or an cpen ro2d. During jungle moverents, 
and at night, the: men.keep -theix tiirts on and they keep well buttoned up 

at waists and ankles. This helps keso owt ticks and aeeches, as well as 
Frotect dgainst mosquitoes and scratches.. High shoes with bellows tongues 
are advisable against leeches, But-no protection in itself is sufficient; 
there must also be inspection ond cleansing. 


ive 


| 


Shoes 


Leather becomes moldy pretty quickly, and there seems to be an agree- 
nent that strong canvas tops with rubber soles areone good type of shoe. 
“the’G.l. shoe with combinetion rubber and cordage bottom is good too. If 
a ‘leather ‘sole is used, hop nails should be put in and extra ones carried. 
fhe Japanese use canve iS sncake TS. ; ; 


1 Be Soars and Other Liters 


An hatch plece of equipment, so necessary <i to be ccngidered a 
pert of the clothing, is some kind of knife. <A m-chete, 18-inches lone, 
is: listed es standard equipment an: Appendix IX (add-d) of ii 31420. The 
bolo and the Duteh klawang are good knives, In rein forest or grass 
jungle, a machcte-type Imife is absolutcly necosssry to'-cut a path, ~ Make 
sure you have at leest a aelrang REESE kaise, For general use, 

Fighters’ back from the jimgle have stross: ed thé need of.'such obvious 
items ‘ds a chee Wetch in we ‘terproof cover, end rubber bends,- to: keep 
‘Sleeves’ and pants legs closed at wrist and enkle. A compass-ais-an important 
item. An aubometic lightcr is enothor;:okd-fashioned, ‘natural. flint is 
necessary for these, since arta, ficie 21 flints decompose in contact with salt 


eit or water. Lea te te 
- : _ . tw ie 7 4 ” “ ‘ “e . f 
Oat Sanat wee Bale OPN ag jab. uald Som 


q a 
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Jun]: soereione dre individual operations, And-in a contest of 
indivicuant, evervecdy gnats... When emald units: «re the basis of both tac 
tics ard <ir-utegy, «nd ticcics mean erbuch and: swiftcwtack, *hore ere no 
behind-tam-lone: areas, oc wero “service” troops. . jag ucoss fight, cocks 
fight, air force ground crows Might; on Guadaicen:l the Marine band -swung 
into ActAori and prevented a surprise breakthrough. The point ‘ais that. air 
Torce personnel huve to worry wbout the maintenance nob- only of their plent% 
trucks, aurick Pools: They ave so worry. also avout their individual weapons> 


— 


‘med1 arms! in the veopics:reqviré: considers. Te’ came, Danoness pene=- 
trates averyeherc. Fung.is growtas attack uhateve. is vuineralie, or humans 
No loner is the old arixy rule enough, "clean the'barreli of your piece aes 
evory using", In the jingle, clean, dry, and 011 every metel surface ever 
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TEE TROPICS 


Lecture II: 


Torsone eae: Aircraft Maintenance, and Electronic’ Equi aN 


Part II--AIRCRAFT a ee 


It is impossible to prescribe for every oatatedon thet Air Force men 


‘are likely to run into in the tropics. Many varied regions, with varying 


weather, vegetation, and hygienic problems, besides’ changing operational 
and tactical situations, make necessary a broad treatment of the subject of 


aircraft maintenance. ‘A reasonable aporoach is to treat the problem at its 
most difficult--on the line with a combat squadron, where equipment is short, 


and weather and terrain pretty bad. If a line man can keep planes flying in 
such a set-up--and such is the set-up likely to exist at the beginning of a 
new strategic operation, because of the mobility of Air Force action--then 


‘ he ‘should ting a more "normal" situation so much velvet, 


This minimum approach is necessary because of the nature of air fight- 


“ing. No matter how much supply has been improved to the larger tropical 


bases, and living conditions have developed, the advance combat units will 


‘probably continue to work from strips chopped -and blown out of the jungle, 


with few necessities available and no comforts. By the time such fields 
are developed, the fighting will have gone further and the unit will 
‘occupy a new advanced buse, If you are at a better equipped station than 


‘such as these, so much the better, But it is wise to be prepared for 
“pretty heroic hardships, ba uaa hes 


I. ClIinaTE AND WORKING CONDITIONS 


We can do nothing about the climate itself, but we can make prepara- 
tions for tropical life. -Again, it is dangerous to generalize. The picture 
of hot steaming jungle, with: forbidding marsh and malaria, is true, but 
only in certain places at certain times, Though'ordinarily near the equator 
there 1s not much change in temperature throughout the year, night or day, 


‘there are many specific localities where nights in the dry season are cold. 


Many parts of the tropics are pleasant during the dry season, But in pre- 


paring themselves for the worst, men must be ready for a monotony of climate 


such as they have never experienced. If they find themselves at a fairly 
inactive station (less likely for Air Force men than for some other arms), 
they must have ichioacd and vecaes 2 to counteract boredom and staleness. 


' There can be no overstressing the ieee for avid health precautions, 


’ especially in the rainy season, when humidity makes keeping dry and-clean a 


hard job. Working ’conditions are likely to be conspicuous for their un- 
pleasantness. In revetments in the open, the sun will be beating down 
directly on a hot fuselage, with the heat reflected from steel matting. 
The humidity will be consistently high, increasing discomfort and reducing 


efficiency, Hours will not be regular; much work will have to be done at 
“night, to prepare shipsfor daylight missions. Men will work with a 
Tanpering touch of malaria or dysentery, But the planes will fly, because 


the men will use their brains and guts. 
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In preparing for minimum conditions, forget you ever saw a hangar or 
permanent structure. Of course many of the longer established fields, 
such as Henderson on Guadalcanal, are by now comparatively sumptuous 
institutions. But the most important, part of: a: successful, | swiftly moving 
attack is‘the advanced air’ ‘strip, where an’ improvised thatch shed or mat 
awning will provide all the shelter there is likely to be. Hoists, jacks, 
specialized tools may be on hand, but more likely they will have to be 
improvised. Equipment, ‘tools, repair’ and maintenance parts will be 


, PRECLOUS» and once iost almost impossible to replace in time for use. 


Technical supply will have a ‘tough job keeping up. with a moving front, 


ae with the most energetic and efficient efforts, 


sip "Cannibalism is frowned upon. by technical’ supply officers, but under 


‘the. stress of combat conditions. with 4 winimum or absence of replacement 


sete parts, | he ‘process ‘has been developed to a fine art. It is the practice of 
taking two or three. ‘flyable planes ‘out of three or four wrecked or grounded 


“planes. The theory is that one ship in the air is worth any number. of dead 


’ ducks on the ground., Of ‘course cannibalism, if. ever justified, should be 


used only as an éxtreme last resort, when replacements are impossible. 


..American standardization and interchangeability of parts make cannibalism 


possible, A ship comes back from a mission with a wing danaged beyond 
” “quick repair, and a couple of instruments shot up.. The wing is taken from 
a ie grounded ship, the instruments from still another, if ins! and the 
Sah, Ramey BOLD. 8, ca for flight. — 


“strict alvage ‘is another necessity where réplaceménts. are “glow. Long 


treks have been made into the forest on foot, light planes have been landed 


in nearby clearings, and boats have ‘been employed for a water approach to | 
cracked-up planes, so that they could be stripved of desperately needed parts 


Spares will be necded in greater aibidanite than’ back’ home; but ‘they will 


_be harder. *. get. . Therefore an estimate should be made far ahead, with an 


. the availability of spares through ‘cannibalism and salvage, im order. to 
_ judge a minimum requisition. . 


Nowhere is the advice ws than Se an. advanced base: Neve, At;. it 


| might come in handy." From what sone returned pilots have said, even the 


proverbial piece of string or wire has come into use to patch old crates 


«analysis of the. kinds of combat conditions, climate , and terrain,, and, also 
. 


_ together to get them into the air. Bolts and screws, distributor points, 


‘insulator tips, some ‘tubing--tiiese way make the difference between a. 


* 


grounded and a fighting plane. In the conibat area, ‘far from a depot,, it 
is usually’ an insignificant item that grounds a plane, With small parts 


., that have been saved, and some ingenuity, proper repairs are possible. 


» 


; 
| 
~The first aien on the Solomons even used copper coins filed down to various | 
. 


- degrees’ of thickness for shins. and breaker points, 


‘TH. its WOHNAIGR, FLOBLES 


Airfields general ly consist of a single strip, either in a clearing 
or a patch cut out of. the forest. “The base may be anything from plain 
soil to crushed coral, with.’ a paving of one of several types of perforated 
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engineering problem, eS eee he ‘strips: usable in wet. weathers 


Maintenance. sites “must. be located on natural | hard standings, or el 
such. standings must be constructed, Conditions of mud and dust must be > 
kept in mind. will ‘there be drainage in case of a sudden downpour? \.hi 
way will prevailing winds blow dust? Take advantage of shielding vegeta 
tion and otner topographical features. Another factor is the nearness o 
native settlements with, their ssaiecena\eais of. CESSEADY and Bessie rege 

bearing water. sage” | | oF . 


Tools, like spares, are priceless possessions, Protect them against 
corrosion, the prine jungle hazard. Clean and oil them often; cover with 
grease the tools not much used, and wrap them in burlap. If possible, ke 
tools in lockers in a dry place, or, best of all, in a "dry closet", Do 
not. lay tools or varts on the ground. They: can get lost in nud or dust 
vegetation, and it would be especially embarrassing to try to explain how — 
“tools got lost on ground. over which steel mat was later placed, ‘hile Bee: 
use, toois should be laid down on a strip of canvas or in a suitable = ie 
receptacle. Metal parts that are salvaged or removed from service should — 
be carefully cleaned, covered with cosmolene or similar grease, wrapeey 
burlap, and stored in dry lockers or bins. 


An inventory and and record system will have special need for accuracy 
because of the requirement of dispersing. aircraft for ‘safety; the system ~ 
will also be made more complicated by this requirement. Assuming that 
; there will be « minimum of parts, the supply man will need to have a 
. rigorous check-up to be able to lay his. hands on any available part age sage 
"soon as it. is needed, ; bony ees 
ae ‘Gransportation is another acd ig apentdt by the tactical need for 
e- dispersal.. ‘Lo be effective, the dispersal plan uust leave ample space 
P. between craft.’ But this would work hardship on pilots and crews, and be > 

. .. dmpractical for quick alerts, if there were insufficient means to get from 
@ living quertcrs and operations headquarters to the dispersal areas. Tt. is 
3 easy to say "get transportation", but the problem has only to be stated to 

be appreciated. A jeep is worth its weight in goid (which is useless at — 
advanced bases, anyway ) and local beasts of burden: way suddenly sccm to be 

. the noblest of enimals. 


IV. SHELTER AND THE HEAT 


Sonic kind of shelter froia the sun and rain is necessary fox nainten= 
: ance work, but it ust. be consistent with camouflage requirements. A ~ 
; canvas, thatch, or matting lean-to, or a shelter-hoalf stretched as an ~ 
a awning; an <uarovioud nose-hanger; a meintenance stand=-these are easily — 
constructed, end are worti the effort, 


\ 


or surfuces which have been cxposed to the hot sun. Wrap cord or heavy — 
tape areund the metal handles of tools, Use mets and pads to protect the 


IT (ev). 


ey te sun out of cetette, ‘Gane ane nose “sections by. throwing 
- Canvas or plant matting over them. Interior temperatures: may be 10 to 20 — 
degrees cooler with windows, canopies,.and.hatches: open, than:with them — 
closed, but there is the danger of dust and moisture entering.. If the 
x weather is clear and there’ are maintenance personnel to.watch and. clean 
the plane, then ventilation of. pilot, bombardier.and navigator compart-_ a 
ments. is desirable.as a means of Aberaine against heat. Warping: at delicate | 
instruments. Under other conditions, keep them closed, 


Structural surface: Cenperutures: ‘are dependent on the. heating effect 
“of the sun, and the cooling effect of whatever wind and humidity.there may 
eae -Okin. temperatures will run’1,4 to 1.5 times those-of free-air: temper-_ 
ws " atures;. Interior’ temperatures will be somewhere between:free. air and «= — 
eee A OUP ST ROSS Wing, cempennage, and: fuselage. interiors, how= 
. ever, way rise to 1.4 free air temperature. High temperature is not in Ge 
itself narmful, but coibined with’ high oecag rende it. is es destructive 
ae J cnnass suet Sip Brum i 


br V. CORUE-TON 


Corrosion, particularly by salt water, is a major problem. It is a 
_..¢hemical process by which metals’ exposed to air or water or salt: solutions © 
2 coubine with oxygen, as if to return to the natural State. of the ore from — 
ie. WH CH they were refined by the removal of oxygen and otaer substances. ” 
The: hot, humid climate of tne tropics, particularly where the moisture in — 
the air contains Salt, induces quick corrosion.. Another factor in cor-. ; 
rosion is inechanical stréss: mctal parts which take the most punishment 
are those which offcr least resistance to corrosion, The metal components — 
of landing gear that take a beating on landing strips will corrode faster 
than the other metal parts.- Corrosion is worst under the abnormal stress 
ae violent tropical weathor and rough landing strips. } 


t 


| '. 
Corrosion is eusy to recognize in the spots on the surface of motal. 
Et appears as brown-reod rust on iron and stecl, white soccks on aluminum, 
foe whitish powder on magnesium, blue or green on conocer, black tarnish on 
silver, etc, It may penetrate so decp thet such mechanical propertics as 
“tensile and fe atigue strength ere seriously impaired. Akin to corrosion is 
e, corrosion fatigue, the result of the ection of humic acids working along — 
the grain of metals and weakening GOD | : 


Difforent metals show different rates of corrosion, But if two or 
more dissimilar metuls are exposed together, corrosion by electrolytic 
iy: process, or the reaction between the metuls, will proceed faster than the- 
rute-.aut which the more uctive metal would corrode when exposed by itself, 
oy ROY this reason, whenever imaking repairs, use the seme metal thet was 
originally used; if this 1s bees ete PEs some insulation between 
. > the two ahaa it 


ss 5 Bee. 


a ee a a ee ee ee Se 
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Metals are protected by finishes. Protect tne finish, and the metal 
is safe, Finishes are pisutings, enamels, dopes, varnishes, lacquers, 


‘paints, Finishes serve as shields; more stable chemically ‘than the metals 
‘they’ cover, they resist ‘corrosion.- Tae finish can be removed -by an erosive 
“influence ‘such ‘as sand abrasion, or: other mechanical agency, and also by 
the action of bacteria, iicroseopic animals, or fungus. So, Keep surfaces 


Glean: wipe off foreign particles and imbedded dirt; avoid scratches, 
gouges, dents, Chippiug; touch up all-damaged spots and weak places in the 
finish, so that corrosion cannot start on the buse metal. The service life 
of much equipment depends on how much care is given to the protective coat- 
ing. Pitting, an especially harmful form of corrosion, is ususily started 
by foreign cries Parsi ste imbedded rab or excessive strains that damage 


aUEEEEPHS 
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Dust is a hazard to aircraft not only in the desert. Not only in 
hot dry regions, but ulso in wet areas during a svell of sun, dust will 
blow around or wait to be blown “ by prop wash. 


Induction, fuel, and oil systems must be- atidoicedt An engine breathes 
dusty air a part of the time in some trovical areas, and all of the time 
in others. This dust, mixed with oil, has terrific abrasive action, es- 
pecially if it is volcanic ash-or coral dust. Some airfields are located 
on islands composed almost entirely of one of these two substances, The 


“result. is rapid wear of pistons, rings, cylinder walls, and valve mecha- 


nisms, All this means excessive gas and oil consumption,loss of. com- 
pression, and plenty of trouble for some pilot in a-jam who will need every 
bit of power he can squeeze. kLngines will Last only a fraction of their 
rated life when ground to death by dust, Watch for a sharp rise in oil 
ree as an indication abielecagsert Eas ae es 


Filters are \gecsupaty; éupeadeias for ground kped utacdad! Air cleaners, 
oil and gas filters, by their very nature and function clog up and- decrease 


. in effectiveness as they ure used; therefore they must: be- checked, cleaned, 


and inspected on a xigidethodules “worn out filters: and eleaners aust be 
replaced imicdiately, so keep an ample reserve stock ready, ' ‘Two types of 
inuuction system filters are used, The wet filter consists of ‘a wire imesh, 
finer and’more closely woven where the air leaves the tilter, The dust is 
caught by a film of oil adhering to the filter, -The dry filter is made of 
felt franed by wire screen, bent in-actordion shape ‘and mounted obliquely, 
to present greater surface to the incoming air, The eir is slowed down, 
and the dust lightly strikes the filter: surface and falls: away. The wet 


'-fiiter: ee he ore (cere, but is considered liore effective. 


' Covers serve’a-double purpose in tebptoat: batty aeanlee They help 


- keep-down trouble from tropicél reins, and from-dust. »Engine ind cockpit 
“covers. should be installed when cireruft is perked. They should be-tight- 


fitting end tuilored to‘the job, clse they will be of little use ina 
tropicul downpour. kuin cen drown out and shorten the life of electrical 
equipment end promote corrosion clsewhere, Dust will start trouble mainly 
in engines, Keep engine covers:'on the ship et all times when it is not 
being scrviced or prepared for flight. After servicing, replace the covers, 
This is enother habit th:t should be automatic, 


VII. THE PROBLEM OF LUBRICATION 


Any flat statement about lubrication in the tropics will. run into a 
contradiction: . erdinarily, when humidity as high and corrosion is a threat, — 
liberal and frequent: lubrication is required; but, when there is plenty of 
dust around, degpite the husidity, the dust . will mix with the ‘lubricant 
: and forma murderous abrasive, ; The aeci sion, will have to be based on 
) experience tin ,tae, specific area in which you are working. Anticipate con- ~ 
ditions of wetness and. dryness--tne. first. - ca leLing for: plenty of lubrication, 
area second nog ae a TL meee $ 
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ists chan G AND , suai ani ‘CHECKS 


A sho clean of wud sa niet has two ‘advantages: its speed. is , 
appreciably increased, and its landing gear is more likely to retract, 
extend, lock, and unlock properly. In most tronvical areas imad is thitcen 
all over an aircraft. washing and cleaning must be ruguler chores, 


«The plane just be kept clean inside. as well as. outside; a pile-up 
of dirt,may bounce. around ‘and iit the pilot 's .eye. at just. the wrong 
moment. Landing gear asseniblies must be. kept free of corrosive action. 
Also check control cables for dirt, erp eco where nal pdb pass through 
fair ey and . PeLLeges t- Sasges : we er 
, oJ Mater: will castiiesa:s Or - sgehee in abd alr, spaces nt 5 : the wiletoa? fuse- 
lege; and tail group. Sometimes it ‘gathers in such quantities as. to 
. seriously affect the weight,distribution, and thus the balance. and maneéu- 

_ werability of.the. olane,': The, water is also a:corrosipn hazard. Provide 
-drain holes,whére-they.will help, and use scotch tape to seal miscellaneous 
. small openings :through which moisture may condense. Cand likewise .can 
ecneme) nas aL ety. baahobs, : ; 


In any eda nngule, moving ube nuet ies gone over sats panaginl 
care, Landing gear, bomb door, tail wheel, flap screws and worm gears, 
anti-friction bearings, plain bushings, gear boxes, control bearings, cowl 
slides,, etc,, must be cleaned, inspected for corrosion, and relubricated 

‘frequently. . : ‘The. extreme. ‘@ielence of tropical storms jay cause. leaking 
tanks, :loose rivets, ¢tc.,.Cioth, fiber, rubber and other, waterials 
‘disintegrate fast.in.the tropics, further, they are attacked and. damaged 
by. fungus.and insect pests.. Check, fabric surfaces often by, tapping 
lightly. with your knuckles, If. the dope .shows signs. of cracking, sand 
the entire surface iightiy with fine sandpaper and apply new aeRes if 
the fabric is too.worn to repair,. replace, sae 


Tires, . habets “e0als,4 aed fegenis te Panic selileay plexi- pe eri bungee 
cords, boots, safety, belts, chutes, life rafts, vests, covers, upholstery, 
Navigation and medical kits, all require constant inspection, At the first 
Signs of disintegration, either repair,or replace the article. De-icing 

se epee should-be removed for tropical operations, Viateh. fuel and oil 
lines; they disintegrate rapidly, Blowing out. especially around the. fitting) 
Lubrication: and: hydraulic system. packing must.,.receive special cares 
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IX, TIKES, ARMAMENT, IMS TRUUEWTS, BIG. 


Flaps may require reinforcement to prevent damage by flying mud or 
coral,» a slippery stecl mat causes excessive wear and strain on main 
strut links and bolts. aAbnormal. side loadings are imposed on bracing by 
the slippage side,.to side. ‘here conditions permit, grow grass as a 


' cushion, or cover laats ee = ‘and coral. -A gravel base: will improve 


drainage. 


fires will be cut down fast by steel mat or dry crushed coral. Water 
and mud covering the strips are also nard on tires, since sliding on take- 
off and lauding cannot be evoided, and sliding wipes the steel dry; tire 
temperatures. Will rise and rubber will burn, leaving a flat:spot on the 


tire. At sfilne Bay at one time. the average life of front tircs was five 


landings, . This is an extreme case, but. it. does illustrate the problem. 
Diamond: tread tine as: best for steel runways. On a coral runway, smooth 


- tires throw up fewer pebbics against clcevators and props. Check tire in- 


or tire copes: wer 15% for cach..60° variation in Saeper sent’ 


Armament is " Guikiclely evteaKed by tropical corrosion.: When a ship 
lands, cover or scai all guns, and seal the chutes immediately. Be sure 
to. rumove. seais. from.chutcs and covers before takcoff.: Guns may be left, 
scaled for. maximum airspecd; the first shot will clear the muzzle. 
Ammunition. must be stripoed, cleaned, and oiled frequently. Clean daily 
all: guns, bemb racks, and shackles. Store ammunition in a dry place, 
Ammunition. should. not be kept in the plane any period of ‘time, since cor- 
rosion.iiay. cause. disastrous jams. Moisture may affect electric turret 
oncration... Bomb sights. and reflector sights are parecer: ep 
to fungus growths which will cloud and ctch the. lenses... «... 


instrument: maintcnance.is a continuous job. ..-Not only are the instru- 


. ments. affected by. condensation, but humid cc] imate will. also. encourage 


a mold, .and, other A oteanasioina ahd sande — ait ant continusily’. 


Electrical « Es is wastenk to harm by moisture. | “Wipes and 


gables wiil tend to corrode and. short-circuit; wire. sheathing, plugs and 


Jacks; and: — harness are. a susceptible te. ee 


cokes. props: are;: ‘affected by: condonestion and sapehaielte _Pitch- 
changing mechanisias require constant inspection, especially governors, 
relays, and solenoids, Prop blades will become. pitted, and must be 


" . smoothed carefully. nee ‘the bladcs daily ieee mac engine oil, ‘to 
-. save the plating... 


Generator brushes snd distributor fingers sheet be kept ees _tlag= 
netos should be sezled against moisture, Starters may short. out. 


- Condensation in-conduit boxes and elsewhere may be forestalled by 
drilling drain hoics. Generaily druins will prevent condensation, but 
they must be carefully placed to prevent weakening structure or altering 
characteristics, 


Battcry terminals and cable connections must be cleaned frequently. 
Vaseline applied to the terminals will minimize corrosion. Check the 
specific gravity of battery. clectrolyte frequently, and. do not permit the 
battery to becoue overcherged. While there may not be much evaporation, 
there will be active chemical reactions in the battery. 
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Carburetors are especially susceptible to internal corrosion. They 
sculd bé: reaoved, disassembled inte uwajor parts’ without: saa ebri sass: 
critical. at iasinent a, SOREORTENS and cleaned. ae 


: >, 


High humidity causes excessive condensation ' din fuel eaeiiat Potassium 
dichromate is effective in holding back corrosion in fuel “tanks. 

Prestone expands under extreme heat; drain and flush the Gopnik 
system at least every 50 hours. . 


X. CAMOUFLAGE, __ ee eet wetre lfee, hes Ma 


Protective measures must. be adjusted to the ey eS of pearance’ and 
vegetational features, ranging “from level plains ‘to hills}: and oven grass 
lands or savannas. to dense rain forest. Dispersal, for example,.is more 
practicable on:level ground than in hilly terrain, Banger- of. enemy 


infiltration increases with the density’ of? vegetation. It may be necessary 
to cut openings in the jungle to afford fields of fire for: defensive machine 


guns. Flat tops will be necessary in open savannas, btit’ of course with 
tree concealment, natural means are sufficient. 


- 


It as abated aint camouflage izethods must be Shaneed wiih the seasonal 


marked changes in the color of vegetations ‘will occur from-wet-to dry sea- 
son. During the late dry season many trees will: lose their leaves, and 
others will turn brown, After the rains start, the ‘liany‘new-Leaves and 
buds. nay ‘cause a predominance of yéllow-green: coloring, with: flower hues 
thrown ' in. tropical grasslands also unacrgo éhdnges in ¢olor... In the 
latter part of the dry season, much. ‘grassland may be burned over.. After 
the rains start, fresh green grass grows. quickly. GETS eos RS 


A first principle of the use of natural incibitiig is bined branches, 


‘vines, and: grass wall wilt, and must be replaced | often; ‘Further, much 


tropical foliage has a dark upper side and is lighter Undicienonhhis care 
must be exercised to place the uwaterials in their natural: position. 


é 
> 


Caves and rice. fields have ween the “scehes.of ‘fighting, and offer 
both advantages -and disadvantages to the concealment: worker, Air Force 
men are more Likely to find themselves in such sections’ as rubber planta- 
tions, where ianding. strios can bc sct down anepe se 

The Japanese had an eatin over our noddaiaes at first through the 
use of sound effects in fighting. ‘they could reproduce natural sounds, 
and time their attacks or fire so as to coincide with: blanketing sounds. 
The.use of sound both to deccive and to dctect the encmy comes under the 
definition of camouflage, 3 ae he ae 


cnipers' suits and other camouflage devices are useful, but may be 


offset by movement. Animals which: are adapted to their gia lendubbir "freose 
when they. heer a strange noise, or ‘suspect danger. In-the sresent fighting 


many a man has lost a single-conbat duel because he moved:-first, betraying 
his position. jihen you have to move, proceed along a line of stationary 
objects, rather ‘than across the line: _move along a fallen tree, not over 


it... All the.color blending in the world cannot ‘conceal ei ihomettes moving+ 
Further, camouflage suits must be adjusted to fit the season and backgroun®™” 
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development of leakage in inica condensers molded in bakelite, paper con- 


Pree | a sufficiently shige temperature to Nana. OES. aa, 


Personal Care, Aircraft Mais tenance, and J 
BARS FITe-WAINTENANCE OF 
~ ELECTRONIC EQUIP ANT IN THE TROPICS : My ok 


Aircraft have a serious problem, besides those just described, a . 
problem shared by the Signal Corps and all other units using electronic 


equipment. This problem is the combating of the effects of moisture on ie ES 


radio and other electronic instruments, a problem especially vronounced — 
in aircraft because of sudden changes of temperature and pressure in. 
ascent and des scent, and\long exposure to high humidity conditions. 
Special materials must be used and special processing performed on the 
component parts of the electronic equipment. 


. 


I. EFFECTS OF MOISTURE, AND COUNT? RMUAS URES. 


The jungle and tropical weather have certain common effects on radio 
operation, The range of radio transmitters on the ground is greatly re- 
duced by thick forest, and sets are of almost no use at night, probably 
because the high humidity ucts as @ kind of "ground", Transmitters re- | 
liable for fifty miles in fairly open country may not be ‘satisfactory for 3 
even five miles in thick rain forest. If antennae are lifted higher than : 
BUS aS RE ESS however, range is extended. e 
\ The greatest danger to efficient radio and electroiic operation, and 
to normal life of parts and instruments, is woisture. This affects, yari- 
ous parts in various ways; it causes leakage in condenser's, jacks, and | 
plugs, corrosion and short-circuiting of wires and Suhiea In detail, the 
breakdowns of electronic equipment include: open circuits in transformer 
windings, chokes, relays, wire-wound resistors, and molded resistors; the » 
densers of the tubular type, bukelite terminsl blocks, switches, jacks, and 
plugs; the breakdown of insulation between individual windings and iepilee 
the windings and cases of transformers; leakage due to fungus growth in 
critical parts of the circuit; the multiplying of. bacteria; the attacks 
of insects; the warping and disintegration of insulating material ; and the 
coitopee of woodwork. ; 


Several methods, devices, and naterials have been used to thwart the ; 
effects of humidity, It is apoarent that the very heat of a picce of a 
equipment in operation will help sep it dry. The heat that is developed eere 
by resistance and the dissipation of clectric power keeps the apparatus = 
warmcr than the surrounding air, or "ambient", as it is.called, and above — 
the dew point, that temperature at which moisture condenses from the air on 
a surface. For this reason, some authoritivs suggest that receiving sets. es 
be kept turned on continuously, so that a current is always running, and. ay 
keeping the temperature up, In some sete such as transmitters, continuous — ts 
operation is not feasible, and heat ‘must be applied from outside, This tee 
usually accomplished by keeping an ordinary light bulb lit. near the gatiny 
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Another ucthod of keeping working parts dry, even when not in use, 
is the application of) water-proof or water-repellent coatings. “Several 
of these have been used. The inost common type is wax or pitch, applied 
in liquid forin at fairly high temperaturcs, and then permitted to cool 
and solidify. A-drawback is that wax will run at high operating temper- 
atures, Othér compounds, less wideiy used until recently,-are special 
chemical preparations like Dogardite and varnishes such as Giyptol. Vapors 
of methyl chlorsilane substances have been used as coatings, but may form 
corrosive acids. An auxiliary drying method émploys packets of a de- 
hydrating agent, such as calciwa chloride or silica gels, placed close to 
the apparatus, These absorb water, but must be replaced and renewed. 


Somewhat the same problem a>.lies to wires and cables. Some types of 
insulsetion, such as certain compounds of rubber, or cellulose products, 
are likely to deteriorate under constant humidity, finally allowing pene- 
tration of water and short-circuiting, Hither special material must be 
used for the insulation, or standard wiring must be specially protected, 


Other sources of trouble are fungus growths, which attack glass and 
plastic instraments and lenses: bacteria, which are likely to grow any- 
where; and insects, the very presence of which, dead or alive, can cause 
disintégration of material, short-circuiting, and leakage. Special 
oreparations, such as camphor gum, and precautions in cleansing will pre- 
vent the growth of fungus and uicold, Shields can be devised that will 
prevent the entrance of insects, . 


Ii. MATERIALS AND “ETHODS 


The same principle applies in the care of electronic equipment that 
is so important in the care of small arms: daily care, especially ‘cleaning 


and drying. hecently, with increasing awareness. of the need for specially 


prepared equipment, and uoisture-proofing at the point of manufacture, the 
troubles of the radio operator and iwaintenance worker in the field have 
been lightened, It is still essential, however, that every one who will 
have contact with radio, and who will depend on it for safety and. the suc- 
céss of a‘mission, understand the problems and solutions connected with 


‘tropical operation, iden in the ficld may be supplied with moisture’ proof- 


ing kits to protect their equipment; or they may find it hecessary to: 
improvise their own foriss of protection with materials on hand, to prevent 
breakdown and quick deteorioration of equipment. With limited supplies at 
advanced buse, the need for insm- ng longest life for every part is obvious» 


Another reason for understanding how tropical conditions affect equip- 
ment is that such knowledge will give an inkling of where to look in case 
of failure. The operator will know beforehand where to expect trouble be- 
cause of insufficiently protectcd coils, resistenccs; or wiring, and also 


-what replacements he should have on hand. 


Ae Drying and Keeping Dry 


A first step in preserving cquipment, or preparing it for. moisture- 


_ proofing treatment, is to dry it thoroughly. Equipment without any. special 


treatment will hate a reasonable life of service, if it is kept at a temper” 


ature higher than its surroundings, Equipment that is to be moisture- 


proofed according to Signal Corps recommendations must be baked or dried at ; 
fairly high tempcratures for several hours, but this process is less likely — 
to be done in the ficld than in the factory. i 


ties ts ir no Pelee ray ‘tok piekecries treatnent ig Mapelanes ‘the oper. 
will aes to maintain moisture-repellent temperatures. Usually the heat. 
normal operation is sufficient to keep the apparatus above the dew-point 
For this reason many units -mploying electronic equipment. in tropical arcas 
have partly solved the problem by keéping the filaments on continuously; or 
else they have rigged up a bulb wiich burns always inside the set, This: 7s 
bulb might be hooked up to the gasoline-movor-driven battery charger, “Many 
eek cones mahi aralsaptiew we and even homes, have ae soda nics! of the dry- ‘ ‘ 


sk nobrnaie equipment, certain packaged ood: leatheds ‘and eee mab eatils 
are Bees agli there overnight or when not ail use, ven if the set is ie 


be rent theres: 


ae aceneuanh 


‘off a Mae dust “Whadh aN ccea Ateclf - to paahera olemoents ae encourages _ 
pantie. growth. If they must be used, the absorbing agents should be plac 
in a bag within a bag, The itain ‘drawback is that unless the part to be dr 
is itself closed off from the air, the drying alana of ‘the Sy i 
soon exhausted, ig 


| ae Night Condensation 


Special care must be taken to keep the anparatus. dry at night, = 
Temperature falls rapidly after sundown in some tropical areas, and water ef 
condenses inmediately out of the air.. Some. operators have attempted to | 
solve this problem by making the set container airtight, and shutting it ur 
while it is still warm, The danger here is that while the air in the “a 
may have seabioe yee ‘than the air outside while it was in ‘operation, at : 


Some fot stare imprisoned, which precipitat. 18 as. the surfaces: ‘oreathe", 
B, Wax and Pitch 


After moisture is once driven out me heateoa: it ¢an be ‘kept out more 
or less permanently by a water-tight coating. One such type of coating in- } 
cludes special waxes, greases, and pitch preparations, There are many suc 
products on the commercial market, but of course the individual radio oper 
ator or maintenance man will have no choice in the field of operations. I 
is advisable, however, that he follow carefully the directions for applic 
eaeag of the nga tn wet vag! ig San LACS him, meet Pastas Tenenonte to an 


the windings, the meen of secieontts corrosion, Geacke’ in imoregnat: 
Waxes fea moist air ‘to enter ane ee causing Pade rae. One's 


| oe in pitch or wax, failures 

have occurred eee" ° Gumiaed paper ‘tape. is also found dangerous, and. any “4 
- haridling of the wire with bare hands is to be avoid d, because of the 
’ corrosive cffects of perspiration, — ‘Other wuthoritics. repcat the | 

caution against using sae as insulation in trénsformers. There is some 

- disagreement whether both a‘busis of wax and @ covering of varnish, should 

ei “ber used, or simply a good varnish. ! 

‘ hore than one obachoek points out that trouble frequently cosultae 
bp Teor coil windings whien are et a positive potential with respect to their 
metallic case or corc. This condition, with the cid of moisture, causes 

rere action to take place, resulting eventually in open circuits. 


, 2. Coils suffer from tiie use of cellulose products such as paper , 
Bare me cotton, wood cellophane, etc, Careful covering of the coil surface is im- — 
portant. Sometimes frequency drift tay be encountered because of the impreg’ 
~ nation wax "flowing" under extremés of temperature. A precaution that should 
be taken is that K.F. and I.F. coils be closed so that insects cannot enters 
An insect may take a fancy to the wax in which the coils nuve been dipped; 
ait ache and after:a while, its body causes corrosion of the coil wire. 


re Gundehaurs for nigh impedance eee, it is generally agreed, E 
‘should be of the inica type, if possible, and izade impervious to moisture by 
means of a wax or varnish coating. Paper tubular condensers, unless given 
special treatment, are likely to develop leakage and cause trouble. Paper 
condensers in ierueki nelly sealed tins are satisfactory for use in high im- © 
ey -pedance circuits. For paper tubular condensers in these circuits, a simple ~ 
_ precaution is to place the tubular condenser inside a wax-impregnated tube — 
+ of larger diameter and seal off the ends with a soft, :iigh-melting-point ig 
_ potting compound, The aluminum ‘can appears ee be the most satisfactory con=— 
 tainer’ for electrolytic condensers. Ba 4 
Sore Mobs cesistors should have’ ceramic or glass tube insulators, The cera- 
ic: materials should be treated with an impregnating substance to, prevent 
‘ the absorption of moisture. If wire-wound resistors are uséd, they should © 
be properly protected from noisture, and the potential renoved when the 
"equipment is nav in use. 


Cy Varnish 
. A special list of requireuent: ‘for varnish impré 2gnation of coils 

: ‘transforuer, choke, and ovner) has been* set up by the Camp. Evans Signal 
_ Laboratory. Specification No. CESL-44 calls for a synthétic resinous pheno+ 
aldehyde, This material is superior to waxes ordinarily uséd, because. it 
can withstand a aigher operational temperature without Ti Swine-sae high as 9 
250 degrees F. Lvery precaution is taken in the varnishing process to prea 
— air PONOTPE, and other flaws. a 


ioe - The Signal Corps ‘recommends the use of varnish as oi stuwre-proof'ing 4 
ex whe oe possible, in preference to wax and pitch materials, It is clear 
that the best ‘precautions: are those taken at the ‘point | of BOO Ss, wi 
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. turned-in sets would then be BOLSTERS OE OOL UE 


-materials having high porosity. Dogardite is an "extremely light cee 


is kept in an air-tight, clean, container , with several inches of air spa 


solution, and then a vacuum drawn above the solution, — This mies ‘oak 


out specifications for material, ‘a kit with the, necessary spraying equipm 
and moisture-proofing agent, ‘and an aporoved method of field application, | 
No one material is exclusively recommended, although Moisture-Proofing Kit 
No. 68-Q-/, is built around Glyptol, a varnish product of General Electric, 
which has been widely successful, <A redesign of the kit, built around - i 
red drying lamms instead of an electric blower, uses the same varnish. 


~ 


In general, the procedure for proofing with varnie is as follows: 1 


ae The equipment is first cleansed of ati foreign natter--dust , 
- alc fungi,*insects. 


b. The equipment is dried. by seanle oven, field-kitchen, elon 
tric blower lamp, or infra-red lam>, to a temperature not exceeding the < 
melting point of the impregnating waxes incorporated in the set. The time 
of the drying process depends on the degree of moisture in the corponents, 
and the need to get the set back into operation, | 


i Immediately after the Arying, all conducting parts, such as 
sockets, relay contacts, variable RERRAD ERTS) and moving parts, are — | 
covered with masking tape, 


d, All circuit clements and wiring are ida thoroughly eek ne 
marine lacquer or varnish contuining a fungicide, As the temperature ane 
the varnish will be drawn into the insulation on wires, coils, etc. The 
fore, two or three coats must be applied, and all condenser and resistor _ 
ends touched up, Where resistors or condensers are replaced in the field," 
the new elements will be treated with a brush. \ 

One suggestion has been nade that Fourth or Fifth Echelon depots be 
equipped with sufficient moisture-proofing ecuipment to treat all sets in 
stock, These sets would be sent to replace sets in the field, and the 


Lg Dogardite 


Another ‘preparation that has met ‘the eet! of Signal Gielen tne’ 
vestigators is Degardits, ince nS application ne indi eeinanrey sisi 


manufacture, or for large Hid arae It is aaplieabie - rigid iheuiattage 


ing liquid, and it acts by low viscosity penetration during which highly 
water-rcpellent solids are deposited in the pores and capillarics of a 
structures, the deposited solids tond to bulk, on drying, out of all 
proportion to their weight," 


The insulating material to be treated is first baked for a period 
two or three hours at 200 to 215 degrees F,, in order to drive out moistu 
Then in order to cool without absorption of moisture, the piece is trans- % 
ferred immediately to a calcium chloride chamber, The Dogardite solution Le 


above the level of the fluid, The piece to be treated is placed in the 
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out of the pores of the insulation. When the picce stops bubbling, in <a 
probably a half nour at inmost, the, vacuum . is relersed, The piece is left in® 
the solution about five udinutes, so that atmospheric pressure Wit force the ™ 
solution. into the. Pores. tt is then hung up to ate 


Tt. is advisable to. use ‘difserent tanks, one ‘for bakelite ‘and other 
phenolic pieces, another for ceramic pieces. Sore of the varnish used in 
making bakelite is dissolved by the “solvent of thie Dogardite, se 

Ordinary Dogardite has no fungus-resisting qualities, but a special 
variety, Dogarditc "E", kilis fungus molds.. 


oie Other itilements 


1. Wiring and Cable. Qne opinion that is universally shared among 
those with experience in the tropics is that hook-up wire having low-grade 
rubber insulation should not be us.d. Synthetic rubber, such as neoprene, 
has met with approval. General Ele ztric Flasanol insulation has also been 
widely anproved. | | 

The outer jacket and insulation on cables should be made of 60- 
per cent. rubber or of neoprene. Cevles employing an inner sheathing or re- 
inforcing core of hemp or cotton arc to be avoided; the cellulose material 
exposed at the openings in the cable serves as a wick, allowing moisture to 
permeate the entire lingth of the cable, resulting in tgbherlopatin of the 
insulation. : 

2. Plugs and Connectors. GSemi-cenclosed electrical connections such 
as plugs and jacks are subject to resistance breekdown within a few days un- 
less they are taken apart and cleaned daily, Sov dissatisfaction has been 
expressed against plugs that are cadmium-plated, because of oxidation, es- 
pecially in salt sea air. Stainless steel cont:sts have gained general ap- 
proval, 


3. Batteries, Constant care is neccessary to kecp batteries from 
dosing a good part of their lif. expectancy. specially in the tropics, 
where corrosion and oxidation are so quick to sét in, contacts and terminal 
posts must be kept clean, "B" batteries will give better service if both 
the inner and outcr cases are well impregnated with wax, This applics to 
light-and heavy-duty types of "B" battcries as well es swall "C" batteriese © 
"A" batteries function best wnen the specific gruvity of the liquid is 
maintained at the recommended level of 1275 to 1300, 


Some "B" batteries have been found to fail prematurely because 
of corrosion of internal connecting leads, without damage to cells. Use of 
paper or cloth insulators between cells and battcries is to be avoided. A © 
common practice is to wrap "B" batteries in wax paper before shipment. 


‘ 


F, Insect and Fungus Proofing . 


The damage that insects and isildew can accomplish in a short time nas 
been mentioned in the above discussion of various parts to be protected. 
Constant cleaning is the most obvious counter-action to both sources of 
trouble, but there are furth.y measures, Ants cun. be kept away from sets ” 
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at ground bases by providing an oil barrier between equipment and earth; 
the table legs can be placed in oil cups. Flying insects must be watched 
for and cleaned off. 


iioisture, with attendant fungus and mildew, can be kept off by heat, 
but a further precaution in the form of camphor gum, which gives off pene- 
_ trating vapors, is necessary to stop fungus. Varnish, of course, keeps 
fungus from doing damage to most parts, but it cannot be used on glass 
lenses, which are etched by mold. The same applies to glass inspection 
windows, and photographic negatives. Camphor gum will prevent the be- 
ginning of fungus mold, and will stop its spread, but cannot be depended 
on to remove growth already started. The special Dogardite variety, "F", 
must be used to prevent fungus growth, where that voreparation is used for 
moisture-proofing. 
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G, Soldering Precautions 
i re ee ee 4 
An important caution in the cure and maintenance of electrical 
equipment is the scrupulous avoidance of the use of acid core solder and) 
other corrosive fluxes in making repairs and replacements. Only resin 
core solder should be used in imaking wiring repairs and replacements. 
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Certain broad principles bevome clear in the maintenance of electronic bse 
equipment in humid regions, whetner in airplanes or on the ground: | | 
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1. Ordinary equipment, perfectly serviceable in the United States, 
will fail in a short tine in the wet tropics. 
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2. It is recognized that the best way to handle this problem is to a | 
have special treatment for sets intended for tropical operation. This . ee! | 
treatment is best accomplished at the point of origin--that is, with the 4 | 
original manufacturer. Specifications for such 1anufacture are being oat 
set forth by the Signal Corps, at 

(it 

3, For sets sent to operations areas without special treatment, treat—_ al 


1 
mént must be arranged, either at supply bases, or at point of use. : el 


pe SN 
eke pia So 


de 


fe RE TCE SET aR 


4. Ircatment involves application of a water-tight coating on radio com- 
ponents. This is likely to.be a heat-resistant varnish, or a wax or grease. 
It is important that overators and maintenance men know all kinds of proofing. 
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5. In applying water-proofing, whether wax, varnish, or special chemical 
preparation, care must be taken in preliminary preparation by baking the com- 
ponents, to drive out all moistw >; and in subsequent drying of the treated 
components, to prevent air-bubbles and open spots. Instructions for the use 
of various compounds must be followed, 
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6. A uniform principle appears in operation of parts like batteries, 
wires, and plugs, that cannot be treated in the ordinary way: keep parts 
clean, take sure they are not deteriorating from moisture, and replace if 
undependable, Htat during storage is a good preventative. 


iz As with all equipment in the tropics, the key-word is sonstant care 
and cleaning. 
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Survival ee ae oe : sing! 214 ere : ae 
PRELIMINARY P HP AR ATION } 


"How to come through alive after a dpauwteacsng is a subject: 
which requires little specialized information and training, if there | 
has been considerable thought and good basic training beforehand, ae 
Most of the job of self-preservation should be done before the eee 
off, before the plane starts on its last iuission, 
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A. Attitudes 

You can ‘start preparing right now Pen Sis prea hike ‘ea aa | 
take through the jungle months from now~-in fact, you started your — ek: 
training for survival when you began receiving this information on 
living in the tropics, It is largely a matter of psychological press 
paration: knowledge about the areas will give you confidence, and 
confidence und control will make it easier for you to put to good use 
whet you have learned. If you have mastered the facts about simple eh 
existence in the tropics, you are prepared to take care Qf an emer-. . 
gency. The basic facts remain the same, whether in camp or on your 
own: What hours to work or travel; when to rest; when to eat; how 
to cook food; what foods to cook; what clothing 40 Msi and hens PL 
how to recognize local plants, and Tits SL 


Start learning this material at first hand as soon as you hit 
your tropical station: where is the water supply, and what must be 
done to make it safe; what native foods are used in the mess, and hows 
are they prepared; what wild foods are good to eat; who are the tribes | 
in.the neighborhood; what, languages do they speak; what are certain at 
key words; what the the religious customs and superstitions you must 
not insult; what are some general religious ideas and taboos that are 
likely to exist wherever you wili have to call on natives for |. a 
assistance; how do the natives ‘tell direction; how much do they under- | 
stand of the present conflict; what are their attitudes toward _ ra 
Americans, toward Japanese? SS Ca aie 
. A word of caution about all this information you will gather. us 
Hold it flexibly. Each time you change stations, and move closer to 
Japan, do all this over again, Realize that not all natives are 
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r snakes | pe peg on one i another. 
es ie ant thing is to develop an attitude of Wllinentse to. learn 
OP ain to. asta oneself to “aparever one turns” ee or falls into, 


, pi merry 
Pinan” apart thinking about fpr are nowy. while you are still where 
you can buy things. A standard list of jungle clothing and equipment 
yy is presented in Appendix IX (added) of FM 31-20. In addition, a 
variety of emergency kits for Army Air Force personnel is available, 
But each member of a crew might cesire to make his personal variations 
and combinations from the materiel available. Make sure now of certain 
ee ee items: (1) a rugged watch; (2) a dependable compass; (3) a 
large knife; and (4) a sheath which can be strapped to the body, not 
merely to the web belt; (5) rubber bands to help keep sleeves and 
trouser logs closed; ts a cigarette lighter; (7) handkerchiefs; 
(8) waterproof matchbox; (9) FS seis ated Bhachag aaa for ra ceiae 
Sra ie oil is and watch. 
ay ‘Check It Yo ourse self 
ee “When you bre these things and the G. T. rep pee may 
; desire to. arrange the contents te suit your own tastes, and your 
knowledge of the country you will be flying ever. But make one resolve 
right. now: inspect your emergency kit before every take-off, to make 
sure it is in shape and all there, The old fraternity-house habit of 
_ borrowing clothes without. permission aight extend to articles in these 
lpaaaee ‘Do not trust anybody. Check your emergency kits yourself. 
Contents of Kits | Suita 
er tek The: ebanidant: aUnBDe slotting. and equipment List! contains 
the oi a atic a. bens: dumeontied primarily for ground forces: 
“elastic bdenad alas Liner for ! 18-inch individual machete 
helmet liner. My. . i. gheath for machete. | 
- jungle boots (rubber sole, “s).sGurigle pack Cuaberproot: puckeomeae) 
high uppers) 90% waterproof clothing bag 
cushion sole socks ~ jungle hammock. 
Pe jungle uniform Apart ry Daye sank leony: waterproof, with compass 
Piet ppneeaberort) ay ‘flotation bladder 
a | Some of ee tems are toes al or popenelated. by other 
items in AchiP . /AGLS¢ For example, the Basic Parachute Emergency Kit, 
aoe ioe consists of a pores kit, Hah oio se byt na mete a Rebs 
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. 3 Bek eae act of soli ee es a Cae 
| Relea govt Neca er: ag Fs he | Ae PiOWNe kee areas 
. match case arith patches ; “mosquito headnet . - goggles” Seed tae asin se 
‘SRRCLAS: parachute kit pabaac: UnEt 55 SS Aa i Ren 

~,made up of Field hation "K" components 


Personal pie to be carried on the Sishes rather than in the 
parachute harness, are available, The "Emer gency Sustenance Kit | 
(kseape), Type E-3" is designed to be carried in the pocket. It is 
packed in a cloth bag, 12" by 6", which can be used as a water con- 
tainer. It contains: (ie td og BRNSe DC oh ab 


matches | beipamn itebinee dextrose tablets 


compass benzedrine tablets bouillon powder — 
hacksaw blade field ration "BD" chewing gum. 


There are also two idueroialy Sustenance Kits", One, an 
"individual bail-out ration, Type E-6", contains two units oft Field 
Ration "K" and can be snapped on the chute harness before bailing 
out. The.other, “individual bail-out water, Type-E-7", provides 
two cans of drinking water, padlenrt cary: which can be. snapped on 
the chute harness, 


» Another kit, ‘Vovtended for carrying in airplanes, is the Peas * 
"Emergency Susbenanee . Kit (Desert and Tropic Implements, Type E-8)", Bet! 
It is intended for desert and jungle use, and contains a combination : 
of ,22 cal. and .410 gage gun; ammunition; generator flashlight; 
machete and sheath; flares; paulin; nha first-aid kit; a 
kit; soap; and sunburn ointment, 


There are other types of kits available--for individual 
carrying, for airnlane stowing, for dropping-to personnel from res- 
cuing airplanes, But you get the idea. Make sure there are supplies, — 
kits, personal equipment, etc., which will be suitable for use in _ 
territory you may be forced down on, Get your supply officer to look 
them up and try to procure them, Consider where your mission will 
leadi you, whether over jungle, or water, or desert islands, and vary © 
your equipment accordingly. You may find it wise to change the kit 
you have along for each mission, Or better, hit on a compromise 
that is likely to suit the broadest variety of contingencies, and 
then rth sure you have the items before every EE ps .:-* ; 


/ 


Gx ‘Native Abbitudes: Know What to lupect 


There are other factors to be cunamtiened before the takeoff, 
Because of the importance of natives in helping airmen get out of 
trouble, you siust give thought to them before beginning any opera- 
tions, There is a limit to how specifically we can prepare for any 
mission, Since we cannot be sure in which area we may have to call 
upon natives for aid, and the charactcristics and attitudes of the 
native population vary from ere to BAne 67 But what we can a is 


, 
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we "she ould avoid thom « as we would 


Ue Bet a BiGout nh Ue of: how. natives will react in. any arca, but 
we must remember that war.is a flowing and. changing thing and natives 
shift their allegiance; therefore, you must depend on the S-2 in 
your group or squadron who can supplement general intelligence re- 

- ports with specific knowledge more recently acquired, The Japanese, 

with threats and promises of reward, may have turned inhabitants for- ia 
merly our friends, to our enemies, ; Or. the thoughtless actions of our a 

own men may have antagonized a formerly friendly tribe,. In this con- 

-. nection you do a service for other airmen, who will follow vony if you 

act well with natives. 


i * 


De What to Wear on Mission ty a 


Another consideration before: the: takeoff; what clothes will 
we wear? Thé usual advice is "Wear the shoes outil have to walk: 
home in", and lace them tight so they will stay on when your. 
_ parachute opens, Several pilots declare. that. loose or low shoes 
kept going down fast when the pilot Was pulled up short by the 
--- parachute, It is true that sdme.fighter pilots over Java and 
Austyelia preferred to remain practically naked when flying, on the ' 
_ theory that spouting gasoline from a-punctured tank is absorbed by 
. @lothing and shed by skin, . But the recorded number of flash bhetans 
_ * on bare skin argues for covering the body, For high altitude . 
aati flights, of course, there is no ‘choi.ce--heavy clothing is neccessary. 
The problem is how to keép from roasting in high-altitude clothing, 
before'the plarie takes off. In large bombers, some crews put on 
- their clothing after the plane reaches a cool height, But this is 
Warder for smaller planes, Wool clothing, by absorbing body 
| moisture, does away with some of the danger of a sweat~drenched 
“body suffering from ia when the body Luareaed cools at weiss 
F ceanerh ag 
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ieee It is a good idea to start developing resistance Vote win 

; right now. Even though you are not going to go. around in nudist 
_ fashion at midday, the moré tanned the skin, the less quickly you 
ay wad, be sunburned ae, you have to be exposed in open clearings. — 
And you cannot start ‘getting your tan gradually after you find . 
yourself downed in the rain forest where there may be too little 
Veung Or-on' a life raft in the ocean where there cerbarnty will be 
i, CeO much sun. ips ae peta 
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wes coe nee OR Ballo our? ! nay 


ier yc ‘The dectal on vinether to attempt to save the plane and its 

© equipment, by landing it in an emergency, or. to abandon the ship and 
0. take Ajo. parachutes, must of course be made on the basis of facts: 

_ different for euch | situation, The commander must think fast, and | 

ie once the order is given to bail-out, the _Inen must. jump. fast. But 

not «sd fast as to forget the equipment which should have been care- 
ene a aii ane put ited £05; pe such an order. 


Beef. handled hoiter BP ‘other authorities, but some poet would not heey 
Bo . omt, “of, order: here. Salvage is difficult for most planes forced S: 
ee down in combat: the plane wight land in enemy territory, in dense — 
tropical rain-forest, on the water. Crash-landing seems advisable 
only when it can be accomplished on a broad open space, such. as a 
_ beach or large clearing, within easy traveling distance of a 
friendly base, or when there are wounded Parsons. who SORA be. 
expected to take to a parachute, tie “bath wa 


B. In Case of Bail-out = 
If bailing out is palicene: take time if at all possible ie re 

‘ attach to the chute the equipment which you may need. Some kits are — 
<a of course built into the chute; but if these are not available, make — 
sure the stuff is right at. hand. Be careful how imch.equipment you) ~ 
try to strap around your waist, or to your web belt. Several pilots 

report that*their Army ,45's siete off their belt at the jolt of | a 
‘the chute opening. One suggests that a smaller pistol jammed into ~~ 

| the top of an army boot is-more likely to stay with you, without 
causing, SUEY Shoulder and back holater: arrangements are advisable. 


/ x ebiee nd rile in case of crash-landing or bail-out is ‘£6 stay 
with, or find the plane, if at all possible, It may furnish shelter, 
; materials for living, and, if in friendly territory, it can more 
Aas easily attract help than an individual could. Of course, it may be 
>". wise: to ‘leave the plane, You may be in enemy territory, and. your. 
; landing might have been observed, Or the plane might have hit in 
deep jungle where it cannot be seen, and where signal flares and Sak 
smoke are swallowed by tall trees. Or there may be no food fheeterme osssicy 
and you may have to strike out across country. gS ANH 
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Idi« CROSS COUNTRY HIKES @ 
If-no help seems probable in friendly Bent-rtory)) Mery to: fix the 
location of the plane with relation to local landmarks, decide. the ea 
direction you should follow, and get ready, One alert flyer on - ae 
landing took a bearing with his compass on the direction of a nubine 
village he had seen while -parachuting down. Getting ready involves 
making sure you have what you need, and then getting a good night's 
sleép, if possible. You do not ube straight when you are tired. 
Above all, do-not start traveling imacdiately on hitting the ground, 
a Sit and chive take it easy, work out your. probable location, and then | 
~ git some more and try to remember everything you ever learned about 
+ the tropics--vegetation, people, weather, animals, Then pin it. down =~ 
vf to the area you are now located in. Take an inventory of: equipment 
on hand. Consider the question: is it better to. remain here and oP 
5 await rescue, or to try to walk out? Get used to the situation in | 
i) which you find yourself. — Then, af possible, go to sleep. Never oer sh 
ee start tne AF you land in the afternoon, | unless: you are. wage ‘the * 
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travel. Most important is the need to listen for rapids ahead. Get 


enemy is after you. Remember, it will be pretty hard for him to find a 
you, and by traveling :-too soon you may take the road right toward hin. : 


If the plane lands in enemy territory, and capture 1s to ‘be, 


feared, you must be sure before leaving the plane to destroy or hide 


the instruments and everything else that might be useful. Do not 
start a large fire that might eens a jungle fire, if there is dry 
brush and wood around. 


A. Which Way to Go? 


The answer will depend, of course,-on where you are, Are you 
on a small island; on»a large mainland; near’ the enemy; near your own 
base; lost? All other factors being equal, it makes sense to try to 
get to the coast. You are more likely there to run into natives or 
other settlers;: there you will find more food. Coconut palms are 
inore likely to be found along streams or near the coast, and fish and 
shellfish alone would be sufficient to support life. In many jungle 
areas it is hard to find any edible plants growing wild. Cultivated 
areas are.jikely to be along the coust area, and near streams. 


1. Toward the Coast 


low to get to the coast?. Go downhill, A good guide will 


. be the watershed. Find a small. stream, follow it till it meets a 


larger stream, and keep it up until you get there, There are compli- 
cations, of course: the bunks of the streams muy be marshy and 
swampy, or badly overhung with ‘jungle growth. Vegetation grows most 
richly in watered lowlands. So do mosquitoes. So simply following 
the bank of-a stream may turn out to be a strenuous and complicated 
business. You may have to cut across | higher ground in the general 
direction of the current, 


2» hiver Travel ue . . 


One way totravel is by raft... Tie stems or saniings tos- 


gether. @ither with rope or with vines (note: not all wood floats 


equally well; some wood is. very heavy; and all wood, especially palm, 
loses some buoyancy as it absorbs water. A double layer of logs may 
be necessary to make the raft ride high). There are dangers to raft 


to shore. as soon as you hear the sound of water on rocks. Keep near 
shore, or walk on shore pulling the raft with a rope. Do not travel 
at night. Malaria mosquitoes breed in pools at the ede of the. 
river. Get to shore, and find a camping spot about half a mile from 
the river, if possible, in an open clearing, with the wind toward 

the water, This is a large order, of course, but it is good to under- 
stand what the principles are. Keep your rubber emergency raft, if 
you can, 


hig’: Crocodiles 


A question comes up here: Aren't there flocks and herds 
of man-eating crocodiles in jungle waters? The answer is,Very few, 


T-III (kev,) a 


His mouth is not built for nastication. What he eats he swallows 
A But. on , want to be sw oped 4 in any “manner }""— The answer 
is that a croc. generally will not try to eat what he cannot manage oe 
at one sitting, and there are really very few fifteen- or twenty- ne: 
foot beasts large enough to manage a man. Besides, they have become 
used to their regular food, and are not likely to experiment with new 
and strange fare, They will not bother you unless you are right in 
among them. This is not to deny that crocodiles can be dangerous: 
they do bite, their tails are powerful, and can move fast, But crocs 
are not ordinarily man-killers. In a whole year there was only one 
definite instance of a person's being killed by a crocodile in Central © 
America, where crocodiles abound. In Sumatra, however, there are he 
suthentic reports of crocodiles attacking men. Play it safe, but hii 

_ when you see one on vie other pine of the river, do not get panicky, ree 


B. Animals and Snakes sr . in ka : ; a 


What are some other dangers of jungle tr: avel?- Do not worry 
about. unimals. You probably will not see a single one in weeks in 
the junglé, There are no tigers vast of wdalaye or Sumatra, where 
men have been picked off by tigers. Some arcas do not have any — 
beasts larger than pigs, Animals ere more efraid of you than you 
should be of them. Snakes? Many south sea islends just do not © 
have any; no dangerous snakes are known to exist in the following 
groups: Curolines, Ellice, Gilbert, Hawaii, Ladrones, Loyalty, 
Marshalls, New Caledonia, . New hebrides, New Zealand, Friendly, and 
Samoan. Sea snakes, all of them venomous, may occur along the | 
shores of these islands, but are not dangerous unless handled, In_ 
those areas where there are dangerous snakes, you ere not. tee to 
see any. And the chence of oa pei near enough to a poisonous | 
snake to irritate it is very slight. But just in case; venomous 
; snakes ali inject venom through tubular fangs, which can be 
recognized. Do not tr:vel at night where there are snakes, If you 
must, end are not in combat territory, use a ie: saad Snakes. 
move at. night. 


On ordinary, prepared trips through the jungle areas, it is 
wise to wear boots, high shoes or canvas leggings, with the. trouser 
legs tucked in to offer greater. protection against snake bites, and 
| insects and leeches, But on an emergency trio, this may.not be 
feasible, If you are‘bitten, you may have to take forceful.measures. | 
If possible, kill the snake, so you can get a good look at it, If 
you are near camp, try to take the snake. along, for the medical 
officer to see so that he can decide on the proper treatment, If 
you are alone , the treatment requires courage. If the bite is on, we 
the arm or leg, apply a tight bandage, _ not as tight us a- tourniquet, (0 
‘ above the wound. Make crisscross incisions at each fang mark, one~ — 
half inch long and one-half inch deep, Induce bleeding. It is 
important to apply suction, but sucking the wound with the mouth is 
dangerous, because the venom light enter “sinall sores or scratches in 
the mouth cavity. if possible have a flat, thin piece of rubber 


vai 
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uc tg the swelling etude I iake new cae tig ; 
adv enclne edge. getter, serves no de tnd au A standard snake- 
bite Idt Se available. | a 


| Inportiant ieiviant the idea in. i vauemne’3 is not to hasten 
- circulation, which gets the poison to the heart sooner. So try to 
remain ‘still; try not to get your heart palpitating with excitement. 
Do not drink alcohol. If you must move, move slowly, 


C, Reminder on Mosquitoes and Water 


- You! have already ite a full discussion of the greatest 
- dangers of the tropics: mosquitoes and bad water. Let us repeat: 
methods of dealing with these dangers should have been mastered be- 
‘fore you leave your base. Caring for yourself when alone should be 
merely a continuanee of procedures already a habit through practice, 
The combination of mosquito netting and quinine or atabrine tablets 
will lessen the danger of malaria and other mosquito-borne diseases. 
_ Anopheles: mosquitoes attack mainly at dusk and at dawn’, They are 
most abundant in lowlands. That is why it is wise to seek high 
ground for a night camp, and to pitch the camp while itis still 
daylight. Night comes on fast in the tropics. If you do not have 
hetting along, the parachute can be cut into a good body shelter. 
Sometimes the best (and only) protection against mosquitoes, if no 
nets are availeble, is to keep moving, esvecially if you can travel 

oy ae a beach or open region where the wind is blowing, 


The simplest rule for: the fight, against micro-organisms is-- 
: poil all water. kunning water, we must repeat, is not pure water; 
By me it might be running direct from, a native village, with a dangerous 
‘ content of sewage and human waste, Clear water is not pure water-~- 
deadly: germs may be too swell to show; whereas some coLored: water 
a may be safe to drink. The safe time’ for boiling water , it is gener- 
ally agreed, is at least five minutes, as stated in Ff 31-20, If 
\for any reason boiling the water is undesirable or impractical, then | 
you must use your halazone tablets, ordinarily one to a quart of water. 
ae inay help remove small parasite eggs and larvae which might 
be able to resist the chlorinztion process caused by the HEDLONS 
For this a doubled handkerehief can be used, > 


, Sun, Heat, and a Sompenstures 
cas We . arise 


Other ee you must consider are cette sea and sunburn, 
“The British in the tropics used to believe that the head must always 
be covered by a sun-helmet,’ with a cloth extension for the beck of 
the neck, and maybe a spine pad. These precautions are advisable for. 
A ene desert conditions, but not’ necessary in wet tropical areas. _ 
apie i voces try to go about hatless for’ es long as POSRLDAS, 


much tan as your skin can take, in preparation for the time when pee 


serving as both insect and sunlight repellent, is the best poise ae’ 


the equivalent of a tablet for each hour of heavy work, 


. not have. 


is  hestearilt. Sa choad. be ut Fane: dis‘a-’ sane cee por 
everyone, of course, no matter how well acclimated. ‘Try to get as- 


iay have to suffer exposure, Sun-tan oil, which can be squeezed rn 
mature coconuts, would be good to have around, but proper clothing, — 


If without proper covering, remember the experience of the “flyer who e 
was being burned ‘cruelly on en open beach, there being no. protection, — 
Natives came along, dug a hole, put him in it, and covered him with 
brush. He realized that ke should have thought of this expedient 
himself. : PBA ee art . ; 


“Fy Heat Exhaustion shi kees ri . at he eae 


heat exhausts ox is not ‘ened due to the hot sun, but. « 
the loss of salt from the body. Sweat is salty, and the more YOu. es 
sweat, the more sait your body loses. after a certain point you feel 
al aey, weary, sick. Continuing the struggle is not a matter of will 
power. It is a matter of simple physiology. ‘Even if salt/tablets in 
your water imake you feel somewhat sick, take them anyhow; they can be. 
crumbled and dissolved in water. You will feel better quickly, Here | | 
is a clear statement on salt, from « colonel of infantry on Sulctad a 


It is hot here, as you can see. en struggle; they get heat 
_ exhaustion. They come out vomiting and throwing away equip- 
ment, . . The men have been taught to teke salt tablets, but 
the et ee don't see to this. Result, heat exhaustion, . . 
C,.Q. Company L reports he had only 35 men; that the rest had 
heat exhaustion. He did not have. sense enough to rest his. 
aE make them, take salt, etc. 


You will have to be your own C.0. and make yourself be careful. The 
salt tablet is a simple remedy for a difficult condition. You need 


—_ 


3. Change of Temperature eit | ne He Tt 


‘A serious health hazard to white visitors to the tropies tas Bi 
change of temperature. It seems that the body heat-regulating gee 
mechanism becomes less efficient in the tropics, and rapid chilling 
brings susceptibility to colds, pneumonia, and other respiratory 
diseases, as well as diarrhoea and other intestinal trouble. Avoid — 
sitting in a current of strong cool wind following exertion, YBa 


Iv. JUNGLE LQUSEKEEPING 


Let. us turn away from the listing of hazards and deal with — 
finding and preparing food and water, and avoiding what we should 


- 
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ee ee jureie dit Ghonlaroreetan's sei with duntiee pene. ahi 
ae and city pan. You wall probably have along a knife and matches oO pia 
automatic lighter. Nothing can take'the place of a knife, although 
poor substitutes can be found in a sliver of seasoned bamboo, sharp, 
seasoned hardwood spikes prepared by natives, flakes of flint rock 
or perhaps coral. If your matches aré wet or absent, and your 
" lighter out of fuel, or, absent, then you will have és use a variation 
.on rubbing two Boy Scouts together. You may not find enough dry wood 
“in the wet forest. Standing dead wood is more likely to birn than 
fallen wood, which may be rotten. If you can find a dry log, hold it 
"steady on tHe ground with your feet or knees, and with a hardwood 
twig force a furrow in it, about four inches long, the point of the 
ee) twig On: about a 45 degree ‘angle away from your body. Keep up sharp 
eee _ strokes away from your: body until the tinder wood which collects in 
ou! the furrow ignites. (There is no ‘guarantee that it will!) Blow on 
es vigorously, and add small bits of dry kindling. | Another method is 
ils old american Indian fire-bow, used by Boy Scouts, Also, the use 
ios i lenses, as of binoculars or gun sights, to concentrate sun rays on 
iy ' finder; or steel and flint or other, Bare beta canes: succeed Tai athe. 
‘es a fire started. © 
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cn, Finds ny Water | 
Be iielis 


| : aM ies do we get the water to fill the container? On | 
he larger islands there is likely to be an abundance of ‘flowing water, 
or even stagnant pools, in the wet season. ‘hat of the small volcanic 
or coral islands where there is’ no thick forest, and where the rain 
PB: lumediately absorbed, into the ground? Digging will get, you to it, 
: | Neturally, the lower the ground, the nearer you aré to watcr. Try 
2 digging a shallow well. If you are close to the ocean's edge, water _ 
can be found on the shore, a few fect down. There is some disagreement 
as to whether you should dig at the low-tide or the high-tide mark, 
~ but the nearer the high-tide mark, the less brackish the water. vill be, 
haere 3 Goconuts, Vines, Bamboo 
coer Vator can also be found in green coconuts (almost a 
ae aa pe ar ‘fair-sized nut). This wat«r is refreshing, harmless and in 
fact healthful. Large quantities, t taken over a period of time, may 
cause: a slight looseness of the bowels. Do not bother removing the 
entire husk of the coconut. Cut off the top of the husk and then chip 
out the blossom end. This can best be done by holding the nut with | 
the husk cut away, and striking the shell on all sides with a machete. 
nee peme: a hole throug one of be CYeSe . 
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Hi ape hasan ropy vines. Renttns water, “The vine must be 

s: / notehed or cut in two. piaces, a couple of féct apart, to release fi 
ae eran and a me the: pate to flow, Cut a three-or-four foot psn 
3 Badan: of vines with: crcl bie ae as 


a Naa Caeaihas bce einen han ea pds, by cubtgn + 

Sea sacra of green bamboo, as wide as you can find. The segments ‘eet 
hollow, Cut off the top of ene cylindrical segment and use it for a 
stopper. This contazmner can also be used for boiling or ‘enoleing.: 
¥ae wood will char but — eae hold the water. Bi 


Bi Forest. Fare 


Since one sieht nob ordinarily =“ to Laie up housekeeping — : 
in the wild, but would hope merely to keep alive until rescued, ane 
great variety of foodstuffs need not be sought. But it is important, — : 
to know, before one starts on a mission, about a good variety of use 

ful tropical plants and animals, because only one or two types of — , 
edible might be at-hand in any one section. 


Liv! The Coconut af A x Se pee eae a 
7 7} ; whe ; 
If there are coconuts acne bok key are ‘aiiehtiants reason 
to try to get to the coast, where they. are most abundant), you are 
Gas likely to depend on them for water, meat, salad, and oil;~to garnish, 
your food and also yourself, as protection from the sun. 


First, how to get them? Some may be lying around at: the 
foot of the tree, put these are likcly to be too mature, without much | 
water, and too rich for regular foed. You may have to climb a tree, | 
if your aim with a stone or another coconut is wild, and the fruit > 
stubborn, Pick a small tree, growing bent over. les a climbing State 
! or strap, either around the body or as a base for the feet. It should | 
| _ be a couple of inches longer in circumference than the girth of the 
. tree, The weight of your body will keep it taut, and after you have 
lifted yourself a way, pull the strap up with the: feet for. another 
"step". Toss the ante down to the ground-—the husks bes" Lahdaeys! 
besablnigy: ; 


How to get the husks off? The native husking stick will 
ee serve; it is a sharpened hardwood pole, about two inches in diameter, ae 

| about three feet long, fixed in the ground with sharp end up and se) 
pointing away from the body. The nut is brought down sharply on the — 
point, and some of the bugis wrenched off at each blow, 


The rich hula of the maturc nut can be grated werunl a piece 
of dead coral, then squeezed for the oil. Other edible parts of the s 
plant are the fresh shoot of the germinating nut, and the ea ry ene) 
heart of the ener called Naillionaire's salad", . 


. While we are counting the plessings of the coconut, we | 
should not forget the usefulness of the leaves as thatch material; of ae 
the large Trond~branches as cross-beags for a lean-to; of the. ubanor’ 
like bark covering as a4 ounce of rope or head coverings’ 
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Rogy few yi aes whee (ey 


Z: ithe coconut... ‘And of cour: a ee 
uhé -coconut. palm does ‘hot -eeow, other Nootteates wi Aa bia Te oh 


ee be pointless here to Bey into a. full description of .each of 

se plants, with methods of preparation. But-a mention ,of those 

e plants you should be. able to recognize might direct your attention 
iia! one of the: numerous manuals on tropical papnte now available, 


Papaya: ‘palm-Like tree; fruit Like euatadoups,’ value’ green, 
Cabins phe: am Liky, sap Fron tree or wand, Green, fruit mast be cooked. 


Z o: trees 30-40 feet high, reed spread. ‘Redaion SiON Lew eran, 
bigger, than baseball, Some have turpentine taste; some people are 
emits to DUS) PERRO G Te es fee 

, ‘ 

(Gesaan a. (tapioca, magitige ys “cultivated 5 skank shrubby, up to 7 fect 

high. Tuberous roots; two kinds, bitter and sweet, hard to tell 
apart. Bitter must be erate Mash cbuks, squeeze out juice, bake 
aaah Shae iad oat | Vee / 


‘sone. wilds tree, 20-40 feet nigh. Fruit spheroid, rough 
selene green. Bake, 


cultd vated }- like sweet potato, but can he her aag Grows on 
White to saicuastat flesh. Avoid spiny yam with three © 
; Pape . q \ 3 


. Shoots and greens make good _ 


+e sok k Geletiant’ Hae ba) Bi iar like oversize rhubarb, 
tomehege roots. eer . eh PEM on waa s, 1 F . 
ripe at. certain seasons. Mery bei several colars, several 
ea sac with sation artes 
yes Ags i met Fy 
ie are & good Sage of houhisiatseites | 
Be wl , There are several. ier ‘kinds of plants which can be, used 
for food, ‘but. these are the best known and most easily recogniged. 
- Another point: a patch of these plants is an sting set as of native 


hy Ceueaiiue in the v i a ll frequently. ca, es BS ‘ 


a ‘Not all of the various edible julia deta can be found 
in any one area. Troops will have to search for clearings planted 
» with sweet potatoes or maize. Some fruits and vegetables, while not 
“poisonous, are so bitter that eating them is impossible. Some edible 
fruits growing wala have poisonous seeds. In general, eat anything 


pene in adaware take a bis ingen pba of. food ee ae ‘ngk. Seals and. 


3 seca: na nuts and ihe are iwore ‘Likely to be ioheciake? 
perch juicy fruits, or green vegetables. If you discard — 
pani ineaine at re sol panes then, the danger feared 


you. "oan oath a ; 
rattlesnake meat. If ; in gure eae you Pelee § animal. eee Tere lest ; 
you yo self fall into’ « native trap-pit, fitted with sharp spikes. oa 
Surplus meat cun be preserved by cutting into long thin strips, soaking 
in salt water, end smoking it over a fire. It must be ‘soaked: end i 
boiled before cuting, Grubs and termites are considered delicacies by eo 
netives, end therefore Best Beh be scorned as emergency FOO. Bri. 
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D, Fish Seuss Se . ; . oe age e 


Fish and shellfish are deoisansis importent source of Ged Fish 
cen be caught with line ond hook from the kit, - in shallow water, * 
gigged with .a lerge thorn attached to a, stick. Natives. use large spea 
perhaps with three prongs of sharp bamboo cut out of or attached to. a 
the long handle, Night fishing with a torch or flushlight attracts the 
victins, which scem na lait wy the ets ‘ 


: is Poisonous Si Safe vet 
Most Peak: are edible, except the Sani tise oor hed £6 “the: 

parrot fish, the puffer fish, and the porcupine fish. Most poisonous 
fish do not have scales on the skin, but °a leathery or spiny outside, 
If the one you catch looks simply like a fish with which you.are ac-— 
quainted, with nothing unusual about it, it is most probebly. safe. ey 36 
It is possible, however, thet many of the reef and lagoon fish may be. 
poisonous for part of the yeér, because of poisonous substances they | ‘ 
eat at the time. There is a standard test for any kind of, food, Eat 
a smell bit; if it makes you sick, induce vomiting by swallowing salt 
water, and try something clse to an” No fresh water fish are poison- 
ous, but they should be cooked because of perasites.. Salt-water fish 
may be eaten raw, ° But in all Cuses, removed the insides as soon O9 Ne 
possible, Intestine rot first, / eee. 

Re Shellfish and Turthes. > ttt a | 
} a €omall mcfldiusicas or shellfish, such as clams, ees and 
mussels, are the most easily obteined of tropical seafoods, Only 
those shellfish which grow in the shape of < cone ure to be avoided. | 
They bite, They are casily identified, | * 


Shellfish. cen be gathered on the beach at low tide, or by 

digging where small air-holes are apparent in the hard sand. Since 
some verieties bite, or clamp their shells, it is wise to. dig with a 
_ stick. Some of the larger clams, for example, can cause a dangerous ie 
wound; they may we two feet in diemeter, Boil all fresh-water oe 

beowuse of peresites, One method would be to cover with sea-weed and ; 
have a Dceuiasi clam penis esioraie THEY be copeniahe® a baa ss but certé 


in man. 


? : quit (iev.) 


iane aS por AL ten ete} 
1 ch ‘iss fois ‘the body: Consider 
| thts just faba test a. ‘your conmonsense and alertness. — Dees 


1 ; . Tae 


MAF RY oN on IROPIC ‘SURVZY. 


“ trae us go: over the general principles of ‘tropical survival. 3 \ 
Think of them*again and again, and you will realize tuat they amount 

ert (Se the same lessons you have heard again and again in military train- 

H's amie eaution, commonsense, ica haste and patience. 


ae \hen you have to crash=land or ‘pad out, nave equipment sk 
- hand, So you can act fast without forgetting anything in the .scramble. 
‘ ae we ‘Keep: your head, - Do not rush madly hike the. jumgle. Do not .. 
. rush anywhere. Sit down where you are, unless it is on.an ant-hill, 
and figure out where ‘you are, where you want to be, what chances 
there” are of rescue right where TON MEPs ais os 


oes a Gevenh on “the nabivéd, unless there: is very definite reason 
why you dare not, Treat them as equals; make the first advances, 
_ explaining clearly what you want, in English or in sign language. mat 
Aes a every ' promise you make - 


ee 
' 


Hh If you have to leave your plane, uy t ba: get t to the coast. 
| Follow water courses to ‘searlevel. | 
aS ee Do not worty about avimals and: snakes. Ten to one you will 
| never see either. ai Been ON ne : 


a Lab any ‘Plant you see monkeys eat, except for certain seeds, 
which they either swallow. whole without digesting or spit out. Other 
Liss and birds may eat stuff cola siaii to man. ; 


, 


Eos re Salt-nater fish are edible raw; fresh abbiv been oe, be cooked, 


8. Beware of mosquitoes, ticks, “Leeches, Do not scratch sores or i 
bites: Get under cover before Quske. by Lee “4 


HOF rf "y ete, 
Nutra ; N \ 
ey ¢ } 


NG 9 Beware of polluted water. Boil or parsty irseth acta | ae 


it — 10.. Take sult tablets. Heat exhaustion may nit you ‘suddenly. Yous, 
i Need sweat out as much as a. pint ee water an ‘hour, With its.salt content, 


cate ‘Try to keep sacs clean and ary. A tough Sieh we know, but” 
worth, trying. BN f | 3 ene xt 
Va i 7 ; CG i: a 
| ay ‘This will be hard ee ne, but. try to regara a jungle trip tae 
 atapiy another kind of military assignment, to be taken in stride 
after. proper preparation and adjustment. Then you are more likely nie 
ae Ne Bet. hina Csi cnet to ae your: head and your fea 2 
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NINE SCHOOL LECTURES 


APPENDIX 


I. General Introduction to the Nine—Lecture Course 
II. Incidents Illustrating Survival 


A. Survival .in the: Arctic 


Forced Landing in a Clearing ApD.--A, 


p. 
Crash Among Trees App.—A, Pp. 
Fourteen Days on Greenland App.—A, Pp. 
Landing on a Frozen ‘Lake App.—-A; Pp. 


B. Survival in the Desert 


Forced ‘Landing in the 
Anglo-Egyptian Sudan App.—D; p. 
Eleven Men Died—why? App.-—-D, Pp. 


C. Survival in the Tropics -~ 


Bail-out off Australia ; App.-——-T, Pp. 
Bail—out over Buna App.—T, p. 
Bail-out over New Guinea . App.—T, p. 
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. mele depend on the proper answers to questions like these, Se eA ice: 


ciated meas Earning 
ARCTIC, DECEET, MD TROPIC INFORMATION CENTER 
Office of the assistant mut ef Air Staff, tebel ligsaes) 


The increasing success of American arms is a direct outcome of ex-_ 
perience and improved trading. ibe best training for combat is combat 
itself, but this is also the most. expensive, The greater the knowledge 
which ales take with. them to binant of vaneurapne the lone: peRee 
will be their initiation, 


The obvious rule, applied te any emergency, of "keep cool and fee “ 
confidence" is easy advice to give, but it must be backed by something 
solid. This course on iow te live and survive in the arctic, desert, OF 
tropics is intendsd to give a background of information, based on seien= 
tific study and the experiences of Air Force flyers and crews, that will | ee 
serve in both day-to-day aperdelona and peter of emergency. reas 


If this information is ho. be of any use, it. must. be | made the. basis — 
of training. lien properly trained will do the right thing the first time z 
and will not have to suffer the consequences of the trial and error method, — 
Knowledge in books, or even in the head, is of small value tnless it can 
be used at the right time. Training and preparation begun immediately — 
will save much. SPORES and RY RO under combat conditions. oi 

The first general poditt to be mastered, in order that training be. 
of greatest benefit, is that one should get used to the idea of living 
in these extreme cone In all sections where American soldiers will find 
themselves for the first time, there are perfectly normal people who have _ 
spent their whole lives-~fairly comfortable lives, too--without any more 
anxiety than most of us have in making a living in our own environment, 
These "natives"~-Eskimos,_ desert nomads, bushmen-~grow into the knowledge 
of how to live where they are. -We do not come by this knowledge of their 
environment naturally, as they do, but we can learn it. The natives are 
adapted by background and lore ko their surroundings. We can take ad- — 
vantage of their knowledge, and apply it to ourselves.’ We can be almost. 
as intelligent as the "ignorant" aborigines, if intelligence means Bias 
ability to adjust to clreunstances and environment. ‘ats 


Knowledge, then, makes for confidence. First we nust Be aware Of oe 
what we have to unlearn, Let us immediately rid ourselves of fear of ‘the 
unknown, .the same fear an old country woman may have af tall buildings | 
and subways and escalators. And we must also rid ourselves of false tse 
notions about these areas of the world where we may shortly find our- © 
selves. Is it really true that the jungles abound with poisonous snakes 
and man-eating wild beasts; that a mirage in the desert is a sign of 
approaching loss of sanity; that falling asleep in the snow means eternal 
sleep, or that frostbite ‘should be rubbed briskly with snow? Living and 
surviving, whether in one's outpost base, or after a bail-out or forced © 


By: , Phe: instructor is wot ex iected to present these lectures exactly as 
: eney are written. They must »e adapted to the time allowed, the state of 
ot eihe of the men, and the 2legeness to combat theatres. "tn some lec-_ 
in tures, more material is preseited than can be camfortably treated in an 
hour. The instructor must juige what should ae condensed or canaries 
aK In anticipation of varios training aids new in preparation, i natroee 
tors: can find illustrative maserial te accompany these lectures by refer- 
_ ring to other. publications of the Arctic, Desert, and Tropic Information _ 
Center, Several of the Center's Informational Bulletins sare illustrated a 
with wexigehidisa which can serve as the basis of blackboard or chart sketchese 


a 


instive of the recogniaed shortcomings of the unassisted lecture as 
-a teaching method (F, M, 21-5, par. 72), the instructor should seek to 
isi: the material vivid by student participation, Some activity can be 
arranged. for the classroom; other experimentation can be done after hours. — 
ne: class, the instructor can review, and the class practice, the use of a 
the compass, and the telling of direction by watch and sun; the instructor 
can. demonstrate the purification of water with halazone tabiets or iodine, — 


De he can obtain and display the various emergency kits and their contents 


: Outside. of class the instructor can arrange several fruitful orb icota 
ee can. assign teams of students to test some of the devices in the lec- a 
_tarests making dead-man moorings in soil; building fire with the fire-bow “a 

or fire-plow methods; smudging a fire with: engine oil for a signal; digging 

. in beach-side, if available, for water; making a raft with logs, using 7 
& iiea: as binders; making snares for birds, and spears for fish; telling 
/ direction by stars; camouflaging Tietaliatd ons» | 7 


jee es shire: are some sections which arc. perhaps better not inwkaded in 
their’ present form: for example, the various lists of contents of 
occa. and the lists of native foods available in tropic and 
arctic areas. The instructor should use his own judgment on the degree 


ue 


P Of afee teed his own class will find in such material. 


ue “The instructor can sdaite prepare sketch or ‘outignn maps for the 
Saat ae areas. Most useful would be the Southwest Pacific, showing the 
relations of the various island groups and land masses; the location of 
- deserts; a projection of the North Pole area, to show comparative . 
_ distences; and the situation of. alata theatres and the stations of 


¢ Loo 


ae various Air Forces, ; 


Gubrines’” ik tighter plane’ ‘takes w artes ae ina 4 slesrine, BcSaee 
the pilot ‘urlharmed, “He walks out in foot-deep snow, goes is 
sleep in the ‘plane, | Next day, after more walking, he lights F uersace 3 
fire, ‘but cannot thaw his shoes or dry his socks. He goes to 
sleep again. Next morning rescue planes appear, drop supplies; 
-he is picked up in the afternoon. Later, at a hospital, part of 
his toes must be amputated. ee SY baat eg Me 


The pilot was without emergency equipment and rations. ~ ‘Even So, 
there was little danger, because he was not far from an airfield. He had 
“woolen underwear, woolen shirt and pink trousers, light woolen socks, 
leather shoes and winter flight boots, a summer flight suit anda shear~ 
_ling winter flying jacket, | The weather ' ba Ai caugeiit +? oF ay) below. wee My 

After landing with rien bootie he’ speadad to hock around, and . 
get. to the top of a nearby hill. The terrain was difficult, and he could 
not make it, After walking three or four hours, he returned to the Hane : 
He went to sleep in the baggage compartment of the P-36..- 
(Comment: The pilot should have made a ‘camp in the timber, pabhnee than 

trying to sleep in the plane. He should have kept a fire going for 
warmth and as an aid to searchers. He should not have kept his’ leather | 
shoes on under the flying shoe while walking around in the: snow, . The | 

leather shoe, béing tight, is cold, and it also destroys the shearling 
lining of the winter boot. after his walk, he should have got his. > 
shoes and socks off, to dry them, and: dried his body after the exerti ° 
He could have replaced his leather shoes with | a cloth Bee Ga. 


suerte: to the plane in ‘the afternoon, | He MEN, Ie a fire il: some» nea. 
_ trees. He felt comfortable’ except for his cold feet, He removed - flying — 
boots and ledther shoes, and tried to dry them, but could not, Cakes of 
ice were frozen in the boots, and would not melt. .He could not dry. the. S 
‘socks on his feet, either. He went to'sleep agains. Next day he was_ dis- 
covered, and planes dropped him bed-rolls | and rations. In the afternoon 
he was picked up by a ski‘plane. He was tired, but: only his-feet hurt, — 
His shoes‘had to be cut from his fect. It was estimated that his feet 
had been frozen for forty hours; and the pilot was suff€ring fzom mild _ 
shock. He recovered without incident, but-several ‘toes had" to ve ampu- 
tated, despite the excellent and anuanl abe: care he received. | 
(Comment: The snow could have been kept out of the shoes by a “wrapping 
of part of the pardchute as a kind of legging. His inability to dry 
his clothing indicates an inadequate fire and shelter. aA. Lie iten gine 
equipment would have beech a Light: ax for Shee ae wood, ) , 


ays 
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te _ CRASH avon: TREES 


ia atP 


Outline: A large transport, cones “down, tor an instrument: Seca at 
hight and crashes’ among trees, ‘Both’ pilots are killed. A flying 
staff sergeant and a civilian passenger are hurt, There are enough 
rations and various coverings to keep them fed and warm, But after 
two weeks they fear they may. not be found » and decide to crawl in to 
the field. They keep going’ for four days, and are finally picked up 
and carried in. Despite lack of proper training, they got through. 


3 The cargo plane, flying at 8000 Sanccank over the field on which it 
- . was to land for’ the night and circled for an instrument landing. | Below 
1000 feet, it lost speed fast, and stalled, was pulled back, then began. 
4 Or eLip off trees. One big tree did not break off, and araahed the plane. , 
The staff sergeant and the passenger, a Civilian, seeing there would be 
trouble, lay down in the companionway, and braced themselves. Both es- 
caped, the sergeant with a broken leg, the passenger with a broken ‘pices 
Both pilots were killed instantly. 


The sergeant let himself fall about. three feet from the plane to the © 
ground, and hurt his shoulder. He heard gasoline leaking, and in fear of 
fire dragged himself off a couple of yards, Then he heard the passenger 
calling for help. He crawled back to the plane in the blackness, afraid 
to strike a light. After deciding there would be no fire, they crept back 
into the plane for the night. They did not sleep because they were afraid 
of freezing to dceth while sleeping. They called to each other every 
fifteen minutes, 


The sergeant had had no first aid training of any sort, nor did he 
know beforehand of first aid kits or emergency equipment in "the ship. He 
could find no material for splints, and had no information how to impro- 

vise any, although there was wood in the plune, 
(Comment: Although without specific instructions or training, they 
saved their lives by lying down and bracing themselves, The sergeant 
was correct, in trying to get sway from the plane when he heard the 
. gasoline leaking. A fire could have broken out, even after a delay. 

- They made the old mistake, of’ course, in fearing freezing if they fell 
asleep. The lack of first aid ‘training, in a person who was going to | 
do much arctic flying, was, to say the least, unfortunate. And every 
man on the piene should have been informed of the existence and use of 

__ whatever emergency equipment was available.) 


They found Army emergency rations, which kept them alive for the nine- 
teen duys that passed before they were found. They ate snow for water, 
scooping it off the wing through the emergency window, There was a little 
stove in the plune. They had a single bed-roll, which they used as a 
mattress; they covered themselves with canvas wing-covers and mail bags, 
which kept them from freezing, elthough the second night the temperature 
went down to 40 below, 

(Comment: They should have avoided, if possible, camping in the plane, 
on account of the cold, the danger of starting a gosaline fire, and the 
lack of signaling opportuni tics,» 


They figuree that they were about six miles from the airfield. They 
could heuer planes revving up and passing overhead. But new snow covered up 
the Peete and the shel on wing was broken off, so that the wreck did not 199% a 
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much Tike: a plane, A even aifit court ae seen ae wave." It ee up aan a 
a 60-foot spruce tree and so closely surrounded by pene that at night, whe 
the men lit warning signals and held them out the window on hearing a plane 
overhead, the signals could not be seen through the trees. Also, when later 
they built fires cera the smoke ‘could not be seen above the forest, 


During the second week ce built a fire whenever it wes oteee, Dry 
wood was hard to find, but they used crates from the plane. . ae 
(Comment: A good fire probably would have been seen from the air, They 
could have used gasoline to help keep the fire going, even with poor 
wood. An ax would have helped.) 


On the eleventh day they decided that the sergeant, the younger man, 


should try to crawl to the airfield. On the thirteenth day he started out, 


his bad leg strapped to the little toboggan sled carried hy planes, and his 
right foot strapped to a ski. If he fell down, it would take twenty minutes 
to untangle the broken leg, and get up, This happened three times, A Se 
quarter of a mile out he heard a plane straight ahead, but when the plane a 
took off it appeared from the rear, so he knew he had been thrown off by ~~ 
the echo, He had been-out three hours in the wrong direction, Although 
the trip back was uphill, he made it back to the plane after dark. It was © 
a warm day, and he was wringing wet with sweat. He undressed and got dry; = 
at the insistence of the passenger, 
| (Comment: They were lucky thet the gilt carried Pues cling: There 
certainly should have been more than one slecping bag on the plane, 
They were wise to use it as insulation beneath them, since they had 
other covering. Their injuries and the thick forest. prevented their 
making a definite smudge fire. Leaving the plane was probably a mistake, 
but the impetience resulting from almost two weeks of vain waiting, with 
planes all around, can be understood, The warm weather should have 
caused the sergeant to take off his clothing, but his exertion and his 
felling made getting wet inevitable. The civilian was wise in causing | 
him to undress.) ies 


Next day, the fourteenth, both men set out in the right direction, 
about 1300. They put some meager rations on the sled: 4 packages of dried 
noodle soup, 7 bouillon cubes, 3 inches of suusuge; also, matches, hunting 
knife, a pistol, and an extra parka and leather jacket. By crawling, using 
hands, knees, and elbows, and pushing and pulling the sled, they kept going. ~ 
This went on for four duys, | 

: (Comment: It might have been wise to wait until the next morning, to 
try to insure as few nights out in the open as possible, But their 

_ food was running low; their most abundant article of equipment seems 
to have been courage. ) | . 7 me 


On the fifth morning, having pulled themselves along 100 feet, they 


- heard a shout. A Canadian Miountie came through the brush. They were saved, 


The policemen, with an Army lieutensunt, had found the trail of the false 

start, traced it back to the plane, ther followed the double trzin to where 

the men were, They had crawled four miles in four’ duys. The Mountie went 

-for help, A plane soon dropped « mailbag full of rations, A rescue party 

with toboggen end sled took them to a ski plane, then to the field, 
(Comment: It eppears likely thet the ground sear¢h would have found 
them, if they had not moved, since on the eighteenth day it got within 

a quarter mile of the plane, to pele up the first trail.) 
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the coast. A plane, deena: sees. their. signal, and drops sup- 
plies and a note to keep going. When they get to the coast the 
patrol boat. waiting for them is ready to give up hope, and is sail- 
ing off, They set fire te their parkas, are noticed, and are picked 
up. They came through despite a number of almost fatal mistakes. 


9 Two. ‘pilots and a navigator took off from Newfoundland and ran into 
Heavy fog, Their radio went dead, After flying blind for six hours, and 
with half an hour's gas left, they had to seek a landing, They went down 
to 500 feet, over a snow-covered plateau sloping to the sea from jagged 
_. mountains. The plane landed easily, wheels Up. 


Bie The pilot stepped. out, sank into snow. to his crotch: The other two 
‘pulled him back in. It was getting dark, and the thermometer showed 34 be- 
low Zero. Sandwiches and coffee were frozen solid. They sucked and chewed 
 “'the,food, and smoked. They pounded each other and kicked their feet. against 
ts “the floor and sides of the plane to keep warm. The air-speed indicator in 
_ the cockpit showed a wind of 62 mil¢s an hour, which could be felt right 
through: the plane. The navigator thought of ripping the parachutes into 
"strips and wrapping them around bodies and feet. This helped, but by mid- 
night the temperature was 41 below, Tey huddled on tov of each GRO St « 
a got no slecp, 
(Comment : The most striking fact is that they had no sleeping ee 
no 0 stave, no proper rations, no extra clothing, no special arctic ‘ 
clothing and only one package of paper matches, and one lighter, low in 
fuel. Next, they could have fought the cold better by digging into the 
‘snow, and keuplng their parachutes. as insulation between them and the 
snow, The plane .cut the wind somewhat, but not the.cold, A hight 
_ tarpaulin would have ‘been useful for shelter , and for dining a snow hole, 
“for insulation, 


_. (They might have improvised a stove, for airplane engine fuel or 
ARE fluid. A tin can or metal cylinder, of smull diameter and 
with closed bottom, can be packed with non-inflammable insulation at the 
bottom, ‘with a hole for draft just above the level of this ak Sauls. 
On ‘the desert, such 4 stove is packed with sand as a een ) 


ye They rationed their single box of iron biscuits to one apiece. ee 2h 
hours, The blizzard ‘continued through the second day, Their feet’ froze 
cae solid, and they feared gangrene, but did nothing. The third night thé wind 
died down, and the navigator took their position, just within the Arctic 

’ Circle, 15 miles from the Atlantic. They decided to inflate the rubber 
dinghy, drag it over the snow to the open water, and paddle 110 miles to 


ig the necrest inhabited place on their map. They would need snowshoes, and 


made them out ‘of plywood box tops, and a cushion. They also collected coms 
Ci cit marine distress signals, and Very pistol, : ie 

(Comment: The decision was a long chance. They did not, know the 

- terrain, the dinghy might scrape apert or be blown away in trensit, 

they had no supplies, the ocesn water wight be rough, and. “cortcinly 

Dawe be cold. a 


7 


teries cut Oke. 


(Coument + This was the factor in their salvation, “Clearly thes 
radio is the most, Neon factor in such a. pituatlong The Lleiteicl: 


There was, no let-up inka and cold... Ice covered ‘the inside of the 
plane, They still had not slept,: but seemed no longer tired or hungry. ae 
tn the sixth morning the weather cleared and. they inflated the dinghy, de- 
stroyed boabsight and papers, and started. The way was hard, end the wind 
started again, They went back to the plane. 


Next day the temperature went up 54 degrees, and rain started; the i: 
snow was slushy. They set out and kept going til dark, That night their 
flying suits and boots froze like armor, They crouched beside the propped 
up dinghy for 17 hours of: Sati cnaraand 
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(Comment: Their setting out at all, after the previous day's Crp eS 
perience, and in such slush, seems incomprehensible, Their getting — 
wet outside and inside’ night well have been fatal,) | Dae 


When light came, they started again. They had to go off course to 
avoid a crevasse, Then they heard the sound of a plane, Only | one of the. 
marine sisnals worked, but that’ was: enouzh, The plane circled and. dropped 
small parachutes with food, clothing, sleeping bags, ropes, snowshoes, and 
a note of instructions, They put on dry clothes and started to eat, the 
equivalent of three ::eals, Then they got into the sleeping bazs and fell 
asleep, the first tine in nine days,’ They woke up, sick, en hour later RG: 
That night rain and sleet soaked and froze everything; they stood for 1 ieee 
hours, holding the sleeping bags above them keep the rain off, — Sie 


The next day, because of fog and the fear of crevasses, they stayed 
put, They massaged their swollen fcet with some of the Scotch which had 
been drapoed to thea, in the afternoon the fog lifted and they went on, = 
following dropped instructions to rope themselves together and heed to Reno. 
the coast, where a patrol boat would pick them up. They were weak, and ar 
discarded the ‘sleeping bags. ; peor aay ae 


That night they huddled together with arms around each other, After 
an nour they froze together, and they used such of their remaining strength 
to pry theuselves apart, The ice-cap was heaving. They sang, with bleed- 

ing cracked lips, to keep their courage up. The next day was hen ees but 
there were ore crevasses as they neared the coast, In the afternoon they 
savi a boat in the site Mee and seve everything they had to gét to the. 
coast, ‘when there, they tricd to: burn their parkas, but these were too 
daup. Later the ship snot flares and sent a search light over the coast, 
but missed the wen, At daylight 2 . plane took off near the ship, but did 
not spot the .ien, Toward dark the suip began to\head out to sea, til’ lost 
in the derk, As a last chanec, they tore a perka into strips, and after ~ ae 
much sparking with the licshter, cot a fire going, There was a burst of <a 
flares from the ship in return. They were picked up later,” Tho ship's saa 

doctor said they were in a condition between sanity and insanity, and woul : 
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es ing without Apusyaneat’, we oe “ihe cold. Tee pokeiag” aoe otekte® : 
and inside, leaving the plane in changeable weather. Yet they cane oe 
through. Once they made radio contact, it” i's’ clear they should have fe 
Re ake be with the plane: the patrol plane which’ found them would surely ¢ 
- have found their crashed plane a few miles away, even if they had not | 
known how to make their plane more apparent, They evidently made no 
attempt to prepare oil and r. rags for a‘stiudge fire, or to arrange the 
‘snow'into a signal. They could have taken along rags soaked in engine, 
oil, to which they could have set’ fire on the coast when their parkas 
‘failed to ‘burn. They had the most extreme luck in not running into a ” 
_ filmed-over crevasse. We must give credit to their endurance and 1 
ss Courage, but use the incident as a warning. ) 


LANDING Of A FROZEN LAKE 


Qutline: A C-87, carrying 20 military and civilian personnel from 
Greenland to Presque Isle, runs into icing conditions and has to land 
in northeastern Quebec, near Labrador. They have Little food or 
equipment, but their radio attracts help before it dies, Next day. 

_ they ere scen, end supplies are dropped. Four days later, more sup- 
plies are dropped, end a 0-49 lands, with a live radio, to help. _ 
_ Equipment is dropped for better shelter. Later the passengers in need 
of medicel attention cre taken outiby a ‘bush pilot with..a Ski-plane. 4 
* The C-h9 tukes off on a. double, wheel-track dug in the snow. | Later the © 
* remaining passengers are taken out, Finally,’ two months after landing, 
the C-87 flics out, using a long run+way. constructed by a. small tractor 
flown - in ona C-L7, after attempts to flood and freeze a runway fail. 
“The saving of both passengers and plane is a tribute to cooperation, 
resourcefulness, and improvisation of rescue methods, 


Peareying ‘a crew of five, seven- civilian patients released for: mediont 
treatment, and eight military personnel under orders, a C-87 (transport. 
"-yersion of the B-24 bomber), became lost on a night. flight from Greenland 
to Presque Isle, Maine. Missing the Labra dor radio range, the pilot began 
‘to look’ for a landing. A smooth landing was made on a ‘anow-cowered ‘un- 

a - identified lake, not far from the Quebcc-Labrador border. Before landing, 
es plane had sent an approximate position, which was "ata up 4 various 
Lo ipecttonctinding stations. 


Next day, Feb. 5, while making contact with searching pianos, the 
radio batteries were exhausted. Next evening a plane returning from an- 
other mission but on the lookout for the lost plane, saw emergency flares, 
circled, and requested beurings from various D/ stations, to help fix the 
“position. Bedrolls and food were dropped. Before this, the grounded. C-87 
had: very little: two small cans of chicken, two cans of tuna wears six 
Aagios of tandy, some biscuits, and some sugar. . 
The effectiveness of the. growing. signal system in U. g. and | 
Ganada is proved by the promptness of search and discovery. A defect 


ye 


Oy hae wae is. appereot atl eee meager SUPPLY. of food alive 
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pibiatcaiis eile Matas eas PPS MT Se MEME Re) Te ata 
ath al oe of oe fortune should be observed: 

ta The craft was landed‘ without injury te personnel. 

2. The radio functioned’ before the landing, and drift was ade excessive 
--that is, 3k Grane nok. so far 3 course as to make rescue in- 

: probable. 

3, They were found in far less time ies is usual in such soe and 
thus some casualties were probably: prevented.) 


After four days of ‘Aisatpetatiet: due to insufficient tian. in- 
formation, bad weather, and the confusing sameness of the landscape, with 
hundreds of dotted lakes,-: a search plane located the C-87. Dropped-kits of 
emergency equipment were: colletted in an inflated life raft’ used as a sled. 
There were medicine, blankets, heavy clothing, sleeping bags, food, Mean- 
while the circling plane broadcast, on its strongest frequency to assure a 
more definite fix. As a result there. developed a regular shuttle supply 
system. Later that day a C-49 landed to observe and report conditions with 
its radio. It made a short run. and stepped short, but ‘without harm, in 
fifteen inches of snow, The men on the ground had marked out a space with 
the words "Landing Area", It was apparent that takeoffs were impossible 
without a cleared runway. The C-49 requested snow shovels by radio. 


The C-87 party were in bad shape. The weather was cold, and shelter 
inadequate: a half open hut in. the spruce woods, and the fuselage of the 
plane, They needed food and camp equipment, and suffered from frostbite, 
exposure, inflamed x its from wood nt: besides the civilians’ original 
ailments, : 


Attempts were made both.te clear off a runviay, and to stamp down the 
snow, Neither process seemed likely to succeed, and besides; fresh snow 
wiped out the work. 


The five men of the C-49 slept in their plane, They were very cold, 
with beth clothing and sleeping bags inadequate, A substantial camp was 
necessary. A request for material got through before the 0-49's radio 
batteries ran down in the cold, This was parachuted down on February 15. 
A hut 12' by 1é', previously framed with snow walls, was roofed with wing 
covers, and two pyremidal tents set up, with drum stoves. A fireplace of 
rocks and a cooking shelter were also constructed, Much continual effort 
was necessary to guther wood, . 


It wes decided to dig two ten-foot wide wheel tracks for the 0-49. 
With the personnel in iiproved condition, this work went on steadily. On 
Feb. 22 a small passenger plane on skis landed, and three days later took 
out seven péassengers who needed medical ettention. On Feb, 26 the parellel- 


‘ track runway wes completed, 1257 feet long, <nd the 0-49 made a dungerous 


but successful teke-off. Next dey the ski-plzene returned with three exverts © 
entrusted with the job of getting the C-87 up, and two pumps whiteh were 
intended to freeze « runway with weter from the lake. 


On March 6 ind 8 an AT~7 mede two trips and took off most of the remain- 
ing men, Finally the freezing job was abzsndoned because the: deep snow ab- 
sorbed the water and formed slush, The men remaining called for aC-47. | 
This wes fitted with special lerge skis and made a landing, carrying e small 
tractor and a great desl of gasoline. This tractor cleared a 2050 foot run- 
way, end on April 8 the big C-87 made a teke-off with only 50 feet to spare, 
and flew to Presque Isle, 
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(Comment: This story is more than cn illustration of survival procedures. 
It is a precursor of what is likely to be 2 large scale program of signal ' 
and emergency rescue stations in the north. It is clear.-that sn organ- 
ized system of supply and equipment is necessary to take care of in- 
~ ereusing operations all over the north.. The flexibility. of..the rescue 
airplane has been proved repeatedly. Specizl types ef planes may heve to 
' Be designed for this work, Out of this ‘luke incident several recommenda- 
tions for navigation instruments and equipment heve already resulted. 
. Some of the conclusions of the men involved follow: 
ey Mukluks with inner soles and several pairs of heavy wool socks are 
best footgear. Mukluks must be dried over fire each night with inner 
‘soles removed. Best head covering is the togue,. _. 
_ Kersey-lined trousers are good. - dail ssn flying trousers. are good, 
| but too'heavy. 
ag eet down-fi2led’ sLowpizig page’ are ‘geek: eos frost must be 
removed before stowage. Bags aneuld we — from round by another bag, 
~ and spruce boughs. 
Chances of frostbite seu epenter in the morning, when body heat is 
lower, A part once frozen will freeze more readily in future, 
Clipping the beard, rather than shaving, seemed best. __. 
The captain of the C-87 suggests the following equipment - to: be 
carried aboard ship: 
“2 rolls of safety wire. BIEN 
2 sets of ‘snowshoes arid 2 sets of skis, with elas: 
A master emergency kit, consisting of sleeping bags, compasses, 
rations, a pot-bellied tent stove: (unassembled), for the Crew.  -- 
Each passenger should be issued a portable kit, to be turned in at 
. @estination. Contents: sheeping bag, rations, small first aid kit, 
tent for each 4 men, ax and 2 hatchets, a 22> oh LO gun, with Giniied 4.014 
and at least one bucket for cooking. ; 
Because of the inadequate supplies carried by the C- 87 on te 
first take-off, there was danger of physical breakdown among some of 
the men. Their condi tidn improved. after the- plane was found.) 


| Another reminder pee. of plahee in MPcile eeteenolie Gears in 


ae the story of the B-17 on thé Greenland ice cap. All. through the long wait, 


the crew were kept-in the fight by another B-17, which kept coming over te 


a drop supplies’ whenever’ the weather at all permitted, The supply plane had 


nothing spectacular happen-to it, .It functioned perfectly, and.kept on the 
job. It dropped not only material, but also news, messages, and, at one 
crucial time, extremely beneficial letters from home. This plane should be 
‘remembered ‘by those who, reading of accidents and force-downs, forget that 
proper caution and efficient maintenance and selena can ce craft flying: 

Another i eee of the ice-cap saga proves the value of experience : 
and good equipment, A light plane piloted by an expert northern "bush pilot" 
with an experienced navigator tried to get to the marooned..crew, It ran into 
bad weather and heud-winds,: An hour from the goal, the pilot brought the 
ski-plane down on a stretch of smooth,. snow-covered ice in a fjord. But, 
' flying in the "milk" of inist and drifting snow, the pilot misjudged distance 
-and crashed, Unhurt, the two. men: struggled across a mile of broken ice to © 
shore. Then they striecied along the coast, fighting driving, sand-like 
snow. By luck they fell in with Eskimo hunters, who sheltered them, then got 
them by dog sled to a base. ven then it was four months before communica- 
tions and weather parson ‘the two men to get back to the continent. 
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‘Survival in the Desert 
FORCED LANDING IN THE ANGLO-EGYPTIAN SUDAN 


Qutline: A B-25, being ferried, is asked to help look for nine 
planes missing for three days in desert country. Planes and crews 
are found on the fifth day, out of gas. All are alive, none seri-~ 
ously hurt despite belly landings. They have food and water, and 
more supplies have been brought by two transports. The incident 
is an example of proper procedures defeating the desert, . 


Nine planes, on the way to the British in North Africa (8 P-40's and 
a lead plane, a B~25) were last heard from west of Khartoum, in a radio 
message that their position was unknown and the fighters’ tanks almost 
empty. Another B-25, being ferried from Dakar, was asked by an RAF Control 
Officer to keep an eye out for the lost planes, now missing three days, 


The searching B-25, after seeing one crashed Hurricane on the way, 
spotted the lost planes some distance south of the regular ferry route, 
They were spread over three miles of desert flat as a tennis court, But 
there were eleven, instead of nine planes. The fighters were in various 
positions of sprawling wreckage, having landed with gear retracted, The 
B-25 lead plane had made a good normal landing, The other two ships were 
identified as Douglas transports, which, it turned out, had found the 
marooned flyers only two hours warlier, The circling B-25 got this radio 
story from the ships below: The lead plane of the flock had become lost, | 
and when the P-40's began to rum owt of gas, they all landed. It was 
almost dark, so they had to land wheels up to prevent nose-over,. 

(Comment: The absence of landmarks in the desert makes expert navi- 
gation and dead reckoning essential. If these fail, getting lost is 
likely. The pilots should have landed while it was still light enough 
to make a good landing, so that they could take off and continue the 
search next morning. They could also have landed and pooled their gas, 
so that one plane could do the searching. Some men were cut and bruised 
during the 1andings, but there were first aid kits in all planes, and 
there wouid be ho 111 results. The presence of first-aid kits shows 
some preparedness, It is important also to learn to land in desert 
dusk, if necessary.) 7 | 


There were sufficient supplies. The transports had brought enough, 

the grounded pilots had shot a gazclle the day before, and an Arab passing 
on one of the nearby caravan routes the night before had given some water 
from a goat skin. Before that the men had recognized the danger of their 
position, and had rationed their supplies. The Arab rode on his mule to 
the nearest RAF officer, 30 miles away, to tell where the planes were, 

(Comment: The, rationing shows a proper respect for the desert, and an 
awareness of emergency, even though the men had reason to believe they were 
ne great distance from rescue. The cooperation of the Arab is further 
proof that local inhabitants, if treated properly, can give invaluable aid.) 


The circling B-25 was asked to report to Khartoum the exact position 
of the grounded planes, so that mechanics and parts could be sent. 
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On the way across Africa prior to finding the planes, the B-25 spotted 
a crashed Hurricane, its nose deep in the sand, its tail straight up. The 
ents was empty. Dragging over the crash at as low a speed as possible, 
the pilot could see no messages in the sand, no arrows formed by pieces of 
parachute or other objects from the plane to indicate the direction the 
pilot had taken on foot. The B-25 radioed the nearest British station, and 
was: actually greeted by the Hurricane's pilot. He had "walked for three 
bloody days" before a caravan found him and took him a El Genina, an air 
station. 
(Comment: Although ‘ntimmaeds for judgment is meager, it seems fair 
to say that if the pilot had enough supplies and stamina to last at 
least three days of traveling in the desert, he might have been wiser 
to remain with the plane, holed up in its siiedion during the day, await- 
ing rescue. The crash was on a wéll-traveled ferry route; as its 
observation by the b-25 proves. The erashed pilot took an awful chance 
in- breaking across country. He was lucky to be in caravan country. At 
very least, he should have indicated by scarring the sand, or otherwise, 
the direction of his travel, He apparently had not made his way to the 
crash after bailing out:) | 
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Another incident is related by the B-25 pilot. A ferry pilot had- 
crashed en route north to Cairo, 200 miles north of Khartoum, 40 miles west 
of the Nile. Other pilots found the plane, with a penciled note on the 
wing:: -"Vialking in casterly direction towards Nile. Water container crush- 
ed in cockpit.. Leg injured. Breckinridge." A few miles east his body 
was found., Buzzards had got to him first. 

(Comment: The lost pilot probably did right in trying to make it to 
water, and human habitation, since his own water was gone. His wound 
must. have been fatal interference. It seems likely that he started 
walking during the day. Under the conditions, he should have waited 
until the cool of evening before rise nevi: the exertion.) 


ELEVEN san DIED--WHY? 


Outline: Three British Blenheims leave their base, are lost, land, 
send.out one plane to search, unsuccessfully. They do not ration 
water; when it gives out, they drink alcohol from compasses. All the 
men but one are dead by the eighth day, when they are found. Terrain 
and weather are bad, and the search does not begin until the fourth 
day. Failure of discipline and proper procedure was disastrous. 


The three British Blenheim light bombers , each with a crew of four, 
carried out a patrol. successfully, and returned to their base at the Kufra 
Oasis in the Libyan desert. But instead of landing,: bi en for some 


reason flew away again. 


(Comment: The Flight. Commander disobeyed pyenieue sellers in taking 
off on a completely unauthorized flight instead of ie This bad 
leadership offers a key to the entire disaster.) — Psion 


A half hour from the field, one plane made a forced tahdine® The 


other two followed. Discussion showed they were lost. One pilot took off 


to search for the base, came beck in half sn hour, and took off again in 


TONES ee en Oe a i 


to start rationing, The water gave out on the third morning, in the - 


aircraft e trans g by ra % 

ent: it is walang that faulty navigation 
fix, and helped keep them there, It turned oy 

three navigators had kept a proper Log.) 


During the second day another pilot took off ina third direction, 
and on the third day another pilot went off west, the only direction neh 2 22 
searched, This plane did net return. : 


According to the only survivor ef the twelve, they had been so con~ 
fident of being picked up soon that they did net ration their water, Pity 
They had used twenty gallons by the second day, when it occurred to ‘then Se 


afternoon they broke open the ¢ompasses and drank the gleohol, “They also Fs 

used the fire-extinguishers te keep themselves cool, Luey fell into ter- t 

rible torture, breaking out into blisters and sores, Beaten 
(Comment: Almost unnecessary. It is hard to believe saudi a proof ae 
ef bad training, weak digeipline, and downright ignorance. } 


Qn the fourth morning the first man died, During the following bonis 3 
days, all the other men died exeept the lene syrvivor. One man shot hime ae 
self, On the eighth day the twe remaining ma paing oratt were located. Ba: 


The search had been haupered, first, by lack of accurate information 
Failure of navigators to keep a log made it herd for them to know in ae 
direction help lay, The wireless transmiasion was weak, and the direction- 
finding procedure of the operators-gunners was faulty. — ‘They were evident] y 
not aware of D/F procedure at Kufra, 3 
: (Corment s Bad preparation is obvious, The men were. badly ‘trained in 
general, and they, had not mastered procedures at their own base ae < 


Bad terrain was another hindrance te search, sandstorme ahamuned the 
ground, Searching aircraft did not start operating until the fourth day, 
and then were haphazard, not following a properly coordinated plan, The’ i. 
first proper navigationally-planned search found the planes within five 
hours 

(Comment; A tragedy of errors, Even with faulty navigation, ‘and bad 
wireless technique, the men could easily have survived, “They nee Se 
least two gallons of water per man, and were only half an ‘our from 
their base, If rationing had been put into effect immediately, they _ 
could easily have survived until found, They failed to lay out Rea 
strips or make smudge fires, which might have guided searching air- 
craft, An ignorant and inept flight commander has to be given the 
major blame for the event, But behind this, there was an m ebetoR pull 
of a training program for all the men ¢ ) 7 


Outline: A pilose? s P-h0 is) ‘hos up, si ‘he bails out over wakes 
Swimming in he lets go of kit and. clothing. He finds the island ay 
barren. Burned and hungry, he is found by natives, whom he fears, ps: 
> but who feed him and take him to a missionary on the Australian 
mainland. The: pilot realizes that his behavior increased his cS ae 

MF tieculey, and that he should have sali a more. easily. me ae 


After priate t down two Zeros, in .a “mixup of four: P-hO's and twelve 
Zeros and ten Jap bombers, the lieutenant had to bail out as his battered 
ship went out of gas, It was about 1700, He was carrying only his jungle 
pack. bs pt ‘ , ‘a 


\ 


wy 
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He slipped out of his chute about fifteen feet before he hit the 
water. But his Mae West failed to inflate. He got rid of it, and then 
felt he had to lighten his load. He discarded his shirt, ShoeE, and socks. — 
The jungle kit quickly became waterlogged. and he had to discard thab,. | Rae 
salvaging only the machete. This too impeded his swimming, and he had to 
let it go. He made the three mile swim to shore, landed exhausted, and _ 
fainted. | e a ah aA ‘e Pert K 

(C»ament: The failure of the life-preserver is probably to be blamed . 

on the pilot himself, Equipment , including CO. bottles, should be 

checked before every mission. He followed correct procedure in getting 

out of the parachute before it hit water, thus avoiding entanglenient. 

After this, some practical training would have helped him greatly. He 
should not have discarded clothing. Every soldier should know how to ~ 
use shirt and trousers to catch air bubbles, which act as life pre- 9 
servers. \ith such knowledge he could have: ie ocak his kit afloat, ANG 8 Kes 
saved himself much trouble later. ) : a 


Vinen he came a things looked bad, He was on a sandy, small. barren — 
island, with nothing to sustain life. He fell asleep, and awoke next day — 
in a burning sun. he found sone shrub roots’ which were edible, and he 

| nibbled some leaves, He dug a hole several hundred feet from shore, and 
_ drinkable water seepcd up into it. He estimated the temperature to be 

| about 125°, and there was no shade. He began to burn painfully, and 

| developed some’ symptoms of sunstroke. Late that afternoon, he lost, | . 

consciousness. / ; : ease: 
(Comment: His way of obtaining food and water was correct, so far as © 
it went. He could also have avoided the effects of the sun, as he 
found later.) 


Fag He was nace by the spawanee of three natives, one of er held a> 
p spear. This one asked, "You Jap?" They did not seem to know what Merle ae 
) was, but seeing a reli gibus modallion around his neck they asked, "Jesus?" 
and were satisfied by the pilot's assurance, After a a powwow, they carried — 
him away from the beach, dug a hole in the sand, and covered him with leave 
and branches. Then they brought him turtle eggs to suck, and they cooked ~ 
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‘The natives of thet “sedtion® were aware ‘of the war, Observe 

the er iaekiweness of their survival ‘procedures, which a little training 
and calm would have made available to the pilot himself, He need not 

. “have been burned, nor did he have to fear starvation. Also, their 

- Knowledge and sympathy with Christianity should have dispelied all fears 

of cannibalism, | Even apart from this, if the pilot had learned somee 

- thing in the characteristics of natives of the arcas he would fly over, 

ee have known that Australian natives are not cannibals by. custome 


sai In oe morning the natives ‘aiesad to the mainland, and said "Mi s~ 
 gionary". With blistering bare feet he walked with them to a dugout canoe 
7 at ‘the end of the island, After waiting for the tide, late in the after- 
noon they set out. On reaching shore they started walking again, the 
a tortured by sunburn, 


. The next day one of the nk Sve ripped up ‘ies loin cloth enti With = ce 
this tied some green bark into moccasins for the flyer, They ate more | 
turtle eggs and raw fish. The pilot was still fearful, and armed himself 

th a jagged piece of coral. The spearman took it away from him, then 

ns the three natives broke into a hymn, as if to reassure him, 


because, His rapidly deteriorating physical condition ‘giekcrian him 
_ from thinking straight. Even if he could not trust the natives, the 
worst. thing he could do isha to antagonize them, since he Was naan dantoas 
in ne ROR nt 


ra “The pilot gave out completely steer 45 miles of walking. He was . 
vdes five miles to the mission station. He was put to bed with jaun- 
,» fever, sunburn, and shock. The natives were rewarded with tobacco 
d cloth, and ik much prestige ah saving | him, any had learned 


aie ‘After a week and a half, the hut evant was transferred by mission 
boat 350 niles up the coast to another station, where his condition grew 
worse. The missionary radioed to Darwin, ‘and a plane flew out and picked 
ham up. The pilot now declares that if he had known then what he knows_ 
tod ue arn of his sub for ane could have been avoided, and he might have 


we fect Certain facts aad out. Know the kind of natives you are 
likely to meet. Try to keep as much equipment with you as possible. 

Know the simple details of getting water and food on the seashore, and 

ee sn protect: yourself from the sun, Above all, do not let your 


> 
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BAIL-OUT OVER BUNA 


Outline: Wounded and tossed out of his exploding anguty 

pilot lands‘safely near a clearing. He attracts nab ivan a gains. 
their confidence, and they help him, first to the wreckage of _ 
his plane, then to a mission. He decides to push on across the 
Owen Stanley Range. He picks up one of his gunners on the way, 
and finally, after great pain and trouble, is carried all the 
way to Port ioresby. 


During a raid from Port Moresby to New Britain, rive B-25's were 


4 intercepted by 20 Zeros. One pilot felt his bomber shiver, and a shel 
-. fragment ripped into his left foot. His plane went out of control, and 


he ordered the crew to jump. Two gunners got out, but pilot and co-pilot 
were trapped. Then an explosion, and the pilot found himself clear of 
the ship at about 300 feet. He remembered, to a = chute ring, and 
he floated down. | 


In the distance he saw the wreckage of the plane, and below him a 
stream and a native clearing-garden. He landed in a young tree and slid 
down, wrenching his back. His right knee had been a singe: in ‘the 
explosion which knocked him out of the plane. 

Machetes lying around told him natives were near, “He waited): and 
checked his jungle kit and himself. All in fair shape, considering. He 
began to shout. First children came out of the bush. Then the adults. 
He held out his insignia, his wings and captain's bars. They were ac-_ 
cepted, and a leader came forward, who knew some English. The pilot used 
some Motuan, some English. They understood. They took him first to the 
plane, where he found the bodies of the bombardier and engineer, killed 
by the hit in the air. The pilot gave instructions for the burial. Be- 
fore they went on, he ground his sulfanilamide tablets into a powder and 


. dusted it into his wounds, and used gauze bandages from his kit. 


(Comment: The captain's actions were a model of proper survival 
procedure. He got his bearings while descending, did not lose his 
head, waited for the natives to come to him, then made their friend- 
ship. His knowledge of ifotuan indicates preliminary preparation. ~ 
His use of his kit, including wae sulfa drug, shows further ability 
in self-care.) 


‘Because his knee was bad, the Py he carried him to a nearby mission. — 
The people there were afraid of Jap patrols, and he knew he had to hide ve: 
or leave. The missionaries. told him one of his gunners had passed through, _ 
to join an Englishman who knew the country and the language, and then to , 
head for the mountains and Port lioresby on the other side. 


In a litter carried and guided by eight natives, he started in pur- 
suit. The caravan grew as other natives joined the procession. That “a 
night they caught up with the Englishman and the sergeant BURANSE. The ao 
natives were © paid off by the Englishman with tobacco. Se 
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(Comment: The pilot gave himself completely into the hands of the 
natives, who evidently were used to such arrangements, Their expec- 
— of reward was not disappointed, fortunately for future casta- 
Way8e)— 


Then the terrible three week trek through swamp and over the rugged 
mountains, ninety miles, started, A relay system sprang up, from village 
to village, with a new set of bearers each day. The party detoured around 
Kokoda, where Japs were reported, They averaged about 5 miles. a day, The 
natives fed the helpless pilot. He did not like the food~-stewed pumpkins, 
bananas, birds, coconuts-~but it kept him alive. He took water from 
mountain streams and purified it with iodine til he had to save the drug 
for his wounds. His right knee had become infected. Meanwhile the natives 
went on in their own way, cleverly living off the land, taking their time, 
singing, laughing, enjoying themselves. In his pain and illness he almost 
lost his temper with them, and felt like doing some violence, but he held 
on. He knew he could not drive them, or show anger with them. 


From the moment he hit the ground, he kept taking his anti-malaria 
tablets, because he knew his chances of escaping infection were small. The 
symptoms of the disease lay dormant through his trip, and thus he avoided 
added suffering, which under the conditions might have been fatal. The 
malaria hit him after he reached Port Moresby. 


Finally the ordeal came to an end, after the captain lost 60 pounds, 
He was hospitalized in Australia for three months, then was returned to the 
States, 


(Comment: It is obvious that without native help he would have lasted 
a short time, Even in his pain he realized this, and controlled himself 
and let them run things.) 


A BALL OUT OVER NEW GUINEA 
Outline; After a — mission over Lae, one of five B-25's is 
hit by a cannon shell from a Zero. The pilot orders Abandon Ship, 
then bails out himself, He finds natives, makes friends, is help- 
ed to a white-settlement, and eventually makes his way out to 
Australia, An illustration of calm, proper survival procedures, 


After the Lae bombing, and a fight with Zeros, in which one B-25 was 
forced to crash-lund on the water, the flight started toward the Owen 
Stanley mountains, back to Port Moresby, A lone Zero attacked, sending 
a shell into the cockpit of one plane, and killing the co-pilot and the 
engineer, A shell fragment hit the arm of the pilot, Another shell si- 
lenced the left engine. 


The pilot, a captain, ordered the crew to bail out, Then, after 


trying to keep the plane going, he left the plane at 4000 feet, As he. 
floated down, he kept his head. He looked for signs of human life. In 


APP..--T, Pe ke 


es 1 as he hit ground 
got out. ‘the compass 
palm trees. 


: ES a. 


ef eaemants Correct eet ei aes all the way. With: Yona" ee r€ 
‘was no point: in crash-landing. The pilot remained | cool, de it 
deaths of crewmates, and his own wound, His alertness. even 
: floating down probably saved his life, because he thus: he — 

as ’ They alone could get him to sefety.) ihe 


es _. He took what he wanted from the jungle kit, sticking ve Bie. 

knife in his belt, and matches, halazone tablets, quinine,» water. ae 
mosquito headnet, iodine, chocolate, fishing tackle, and ‘compass into 
pockets, | Then he started through the. jungle to the clearing. It Wi | 
going; water came up to his hips, and the brush was thick and branbly, 
With his machete he made sone PrpGEe Rey going quistly and slowly. 


es ws Mihi 


He found a foot-path in half an hour, eid in another half hour, te 
came to a clearing, Some natives. stood about. The pilot raised his good < 
arm and shouted "Hello" to them. ‘They snewered, but, scemed fearful yee ae 
kept backing away, artis ie Fh k ted Ser Eee a a 3 


ne Lay, 
Mh?) he, 
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- (Comment: He was ‘dima overanxious, — He hea have given then 
time to adjust to his pregense, and to approach hin), 
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He kept going toward them, and finally shook hands with one; then 
they ail wanted to shake hands with him. More came. One could “speak ie 
few words of English. 
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The pilot found he was a few miles from Buna. He was told it was 
too late to get to Buna that day. After putting iodine on his arm and 
tying it with a handkerchief, he was led to the native village nearby. 
. There,.a woman heated water La are his wound, and he was cleaned UDe 
The natives made fire with a wood drill and sparks from stones. . They 
gave him oranges, coconuts, cooked yams, and taro. He gave them penn 
late bars in return, then ate a bit, and went peacefully to sleep on the 
verandah of one of es hates ot ; oa SN ig eae ae 


sent a weve runner “a ge, With’ 3 “message to be pogicon 6 Port. 3 
He remained at the mission until a boat arrived and took him down the. 
coast to hiilne Bay. There his arm was properly treated, and he went off 
to Australia. | Te an a Lay . Pe 
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On his way down the coast in the mission’ boat, the sicked up thes’ 
| bombardier of his plane, who had been brought in by natives to one of 1 
missionary way-stations. The man had done just «bout everything 
sand for four days had had a bad time. He had been eureless about 
Z equipment, having lost his compass. Then he got lost himself. H 
“© not like the rations in his jungle kit, and threw them away! He | 
. _ nothing: of how to take cure of hinself, end sEroved around aimless] 


ee eee, So wee ee Po eee ee ee ee Se 
= : 4 wits oie . 


at: The contrast. betnen ee pilot's s ace dnt and those of the 
_ bo ier are obvious. The pilot, started planning and conserving 
_ material and energy from the beginning. The bombardier, by panic, 
ee himself in a short time.. Both stories illustrate the im- 
- portance of native aid, and the need to ect local populations 
fr Ac Ny ) ‘ 


sare expression by the pilot, afterward returned to duty in America, 

ett. point up some of the lessons: "The key to rescue in the New Guinca 

jungle, and in my opinion, in any jungle, is the native. You've got to 

have a guide: to walk your way out all in one piece. To travel alone is 

- difficult if.not impossible, The natives know their jungle, know how to 

_ find and travel its paths, how to use canoes and improvised rafts on the 
cent They know what foods can or cannot be safely eaten. 


- ‘ipurdiie- ray stay with the natives, I noticed they were eager to help 
te men when in trouble and for very little compensation. Any part of 
your: jungle kit will be considered full payment for whatever a native does 
for you. The jungle kit knife seemed to be the thing they cherished most 

in my case. It would more than have repaid them for anything I might have 

' asked them to do. They prized the silk of my ‘chute, too. The surest 
way of winning natives over is to look friendly and to be fricndly and to 
Me pene them something « 


a: "I cantt emphasize too strongly the necessity for learning all you 
can about the area in which you. operate, Get to iImow all you can about 
_ the natiyes, especially their habits. Try to learn a few words of their 
Menguage,: at least the native words for food, water, guide, etc. You can 
memorize them easily and they may help to save your life some day, The 
> Same holds for prior ‘mowledge of edible plants and animals in a given area. 
i sided nereatatn and experience) I think most men forced down in 
northeast New Guinea or in any malarious jungle, are likely to get malaria. 
‘Take your quinine or atebrine regularly--it's a must. Sulfa powder is a 
Deke, too. You'll keep your machete on your person ail the time if 
OF etd smart; little as I had to travel on my own, I found it indispensable 
in the first phase of my rescue. What I want particularly to emphasize is 
ihe, absolute necessity for prepering yourself to mect an emergency, to know 
‘something ebout the area in which you will operatc, to prepare for a forced 
- landing or bailout by carrying the right cquipment, and checking in advance 
bis aan Bee ney it's att aceeatie me in the right condition. And last--stay 
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